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Centenary 


HERE are several dates importance the early history anaesthesia, and the centenary 
some these has already been celebrated. The year 1946, however, marks the conclusion 
hundred years uninterrupted progress, and accept this year the centenary 
anaesthesia not ignore the claims earlier pioneers who, for one reason another, did 
not, Morton did 1846, effectively initiate the universal adoption anaesthesia for surgical operations. 

remarkable that inhalation anaesthesia, which was developed almost exclusively America 
and Britain, has for long remained virtually Anglo-American specialty. other countries, local 
and, more recently, intravenous methods have been favoured. However, modern surgical requirements, 
especially the fields plastic and thoracic surgery, have made some forms inhalation anaesthesia 
almost obligatory, and there would seem little doubt that inhalation methods will considerably 
extended countries which have hitherto been content rely mainly upon other techniques. 

The extension inhalation anaesthesia carries with the implication that the surgeon can longer 
responsible for the administration the anaesthetic. the patient receive the full benefit 
available techniques anaesthesia, essential that the choice and administration the anaesthetic 
should the responsibility the specialist anaesthetist. This involves the question the proper status 
and responsibilities the anaesthetist. recent years this question has been subject discussion 
Britain and America, and the latter country the word anesthesiology has been devised denote 
range duties which includes much more than the technical details the administration. This neologism 
may have its detractors, but useful because emphasizes the contrast between the newer conception 
the anesthesiologist and the older conception the anaesthetist pure technician. Dr. John 
Lundy, the Mayo Clinic, has recently (Curr. Res. Anesth. 1946, 25, 41) defined anesthesiology 
the administration anesthetics and associated activities. These activities include the use blood 
and blood substitutes and the support the patient shock, during anesthesia and afterward the use 
stimulants connection with support the patient’s circulation and the stimulation his breathing 
and reflex activities his body.” 

There are some peculiarities the anaesthetist’s vocation. other branches medical practice, 
the outcome therapeutic procedures often conjectural,.and their choice may founded more upon 
pious hope uncritical faith than reasoned expectation. The task the anaesthetist, however, 
precise and unequivocal, and the techniques that employs are clearly designed effect known result 
which end itself. Every induction general anaesthesia act applied pharmacology, and 
the anaesthetist performing upon the human subject the equivalent physiological demonstration. 
Nevertheless, although anaesthesia has come far since the days Morton, the bold empiric, progress 
was for many years confined the perfection practice and technical methods, and the anaesthetist did 
not fully exploit his unusual advantages. More recent developments give ground for the belief that there 
will increasing field for collective scientific work chemists, physiologists, pharmacologists, and 
anaesthetists, and even the physicist has part play the solution special problems. 

this number British Medical Bulletin attempt has been made produce account the 
practice anaesthesia. The contributors deal with experimental and clinical subjects, the common 
feature which relative appropriate the occasion such important centenary, 
considerable amount space has been allotted historical material. who wish obtain practi- 
cal information modern anaesthesia will find their needs admirably served Dr. Langton Hewer’s 
Recent advances anaesthesia (Sth edition, London, 1944) and Modern anaesthetic practice (2nd edition, 
1946) edited the late Sir Humphry Rolleston and Prof. Moncrieff, and other well-known textbooks. 


* * * 


Dr. BURN, who contributes two papers, professor Dr. WHITTERIDGE demonstrator 


pharmacology the University Oxford. has for many 
years been concerned with problems biological standardiz- 
ation, and has published indispensable book that subject 
standardization, Oxford, 1937). 
methods for estimating the antidiuretic hormone pituitary 
(posterior lobe) extract, the potency oestrogenic substances, 
ind the therapeutic activity organic arsenic compounds. 
Professor Burn has also been interested physiological problems; 
has studied the vasodilator fibres present the sympathetic 
system different species, and also the part played sympathetic 
impulses and adrenaline the contraction skeletal muscle. 
this has led study the interaction acetylcholine and 
the nervous system. 


physiology and Fellow Magdalen College, Oxford. has 
worked the physiological effects blast during the war and 
has continued investigate the mechanisms various forms 
dyspnoea which occur blast, gas poisoning, anaesthesia and 
heart failure. 


Dr. BULBRING university demonstrator phar- 
macology Oxford. She has worked biological assay and 


devised methods for the estimation cortical hormone, 


growth hormone, local anaesthetics and atropine substitutes. 
She especially interested studying the influence adrenaline 
nervous transmission and has published work the effect 
adrenaline nerve action-potentials, synaptic trans 
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mission the sympathetic ganglion and neuromuscular 
transmission. 


Dr. has been Courtauld professor bio- 
chemistry the University London since 1925 and director 
the Courtauld Institute Biochemistry the Middlesex 
Hospital. has worked for many years the chemical and 
physiological properties internal secretions, with particular 
reference sex hormones and their chemical interrelationship 
with other substances and the search for synthetic analogue 
for the oestrogenic hormone which led the synthesis 
stilboestrol, hexoestrol and dienoestrol. 1939 was Cantor 
lecturer, Royal Society 1934, Goulstonian lecturer, 
Royal College Physicians and 1935, Harvey lecturer, New 
York University. Professor Dodds the author (with Dr. 
Beaumont) Recent advances medicine edition, London, 
1943) and numerous articles scientific journals. also 
editor the Journal Endocrinology. 


Dr. ING Reader pharmacological chemistry 
the University Oxford, and formerly held similar position 
University College, London. During 1939-1944 was 
experimental officer the Ministry Supply, engaged mainly 
research problems concerning the defensive aspects 
chemical warfare. chemist, who has specialized the 
study the relations between the chemical structure and 
properties drugs and their pharmacological properties. 

Dr. Evans and Dr. MENDELSSOHN have 
previously contributed the and note their work 
has appeared No. Volume 


has made two previous con- 
tributions the Bulletin, and notes his work appear No. 


Dr. LANGTON senior anaesthetist St. 
Bartholomew’s Hospital and vice-president the Association 
Anaesthetists Great Britain and Ireland. has held the 
office president the section anaesthetics the Royal 
Society Medicine and that examiner anaesthesia the 
Royal Colleges Physicians and Surgeons. the first world 
war served the RAMC (Special Reserve Officers). 
Dr. Hewer member the combined Anaesthetics Committee 
the Medical Research Council and the Royal Society 
Medicine, and their behalf investigated the anaesthetic 
properties trichlorethylene. the author Recent 


THE TESTING LOCAL 
ANAESTHETICS 


Professor Pharmacology, University Oxford 


When new compound has required testing for activity 
local anaesthetic, the methods hitherto available have been 
rough methods allowing approximate measure potency 
obtained provided that good deal care was taken. 
For example, has been customary carry out test 
the cornea the rabbit, dropping solution known 
concentration into the conjunctival sac see anaesthesia 
followed. The usual aim has been find the lowest concen- 
tration which produced anaesthesia. The practical difficulty 
finding this threshold concentration greater than might 
supposed, and recent proposal made Chance 
Lobstein (1944) has proved important step forward. 
They applied given solution the cornea the guinea-pig 
certain time, and regular intervals they tested the 


advances anaesthesia and analgesia, which reference has 
already been made above. 


various aspects anaesthesia and member the counci 
the section anaesthetics the Royal Society Medicine 
has been for some years senior anaesthetist 
County Hospital. large proportion the thoracic surger 
the county Middlesex performed this hospital, an: 
Dr. Morton has had considerable experience anaesthesia 
this type work. 


ology St. Bartholomew’s Hospital, and, addition the 
Wimbledon and Nelson Hospitals. his article, Dr. Bear 
depicts the anaesthetist’s responsibility covering the genera! 
condition the patient before, during, and after the administra 
tion the anaesthetic. 


Dr. BARBARA was for some years the 
staff the Wellcome Historical Medical Museum, London 
and was there charge the records department, whic! 
collected, correlated and indexed information relating 
history medicine. Since joining the Nuffield department 
anaesthetics, University Oxford, the autumn 
Mrs. Duncum has made study inhalation anaesthesia durin 
the first half-century its development. The results 
researches are shortly published the Wellcome Historica 
Medical Museum, through the Oxford University Press. 


Westminster Hospital, the Infants’ Hospital, Vincent 
London, and the Royal Eye Hospital, and consulting 
the Nelson Hospital. has made several contributions 
the literature anaesthesia, and for the historical section 
this number has provided brief general survey con- 
temporary anaesthetic techniques. the describes 
the making series films anaesthesia. 


Mr. CHARLES KING well-known manufacturer 
anaesthetic equipment who has for some years made study 
the historical evolution apparatus for inhalation anaesthesia 
the course his studies, Mr. King has acquired interesting 
and comprehensive collection books anaesthesia 
English language. 


corneal reflex touching the cornea with light object, 


not once, but six times, and determined what proportion 


the six stimuli were effective. might expected that the 
cornea would either anaesthetized fully not anaes- 
thetized all. This not so. Anaesthesia may, course 
complete, and then all stimuli fail. There is, however, 
stage which the anaesthesia begins diminish, and from 
that point until has completely disappeared the 
stimuli which evoke response slowly 
testing compound the eyes group guinea-pigs 


and determining for each concentration the mean rate 


accurate comparison between one compound and known 
substance like cocaine which chosen standard. Thu 
Chance Lobstein have made new and valuable 
the problem testing local anaesthetics. 


Intracutaneous-wheal Anaesthesia Guinea-pigs 


The principle the method Chance Lobstein has 
now been applied Biilbring Wajda (1945) this depart- 
ment the intracutaneous-wheal test guinea-pigs 
Sievers (1937, 1938). this test the substance 
tested injected volume 0-2 ml. into the skin 
the back, the middle area which has been clipped 
and shaved the previous day. The same volume standard 
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such procaine also injected few cm. away. Having 
outlined the area the injection with ink, the observer then 
tests the area six times intervals minutes, giving six 
light pricks with pin which the response unanaes- 
thetized area brisk and regular. each test the number 
stimuli which there response recorded, and when 
these numbers are added up, the sum gives indication 
the degree anaesthesia achieved the solution 
injected. 


RESULTS WHEAL-TEST GUINEA-PIGS 


(nupercaine) 
0-025% 
Guinea- Guinea- Guinea- Guinea- Guinea- Guinea- 
(Back) pig pig pig (Front) pig pig pig 
Guinea- Guinea- Guinea- Guinea- Guinea- Guineas 
(Front) pig 4 pig 5 pig 6 (Back) pig 4 pig 5 pig 6 
mean sum for minutes mean sum for minutes 
0-05% 
Guinea- Guinea- Guinea- Guinea- Guinea- Guinea- 
(Front) pig 7 pig 8 pig 9 (Back) pig 7 pig 8 pig 9 
Guinea- Guinea- Guinea- Guinea- Guinea- Guinea- 
(Back) pig !O pigil pig (Front) pig pig pig 


mean sum for minutes 


mean sum for minutes 
35-2 


25:3 1-86 


Number pricks (out six) failing elicit response after intra- 
cutaneous injection nupercaine guinea-pigs (compare Fig. 


illustration the results which are obtained given 
Table which nupercaine was used. Two experiments 
are set the first the upper half Table the com- 
parison the effect 0-0125% nupercaine with that 
0-025% nupercaine. The weaker solution was injected into 
the hind part the back guinea-pigs and and also 
into the front part the back guinea-pigs and 
the stronger solution was injected into the front part the 


back Nos. and and into the back part the back 

When tested minutes after injection, the area the 
back No. did not respond prick times out the 
applications. minutes the area failed respond 
only once. The sum the figures for the back area 
guinea-pig No. seen Table 12. The mean sum 
for all areas injected with the solution When 
the solution was the mean sum for 
the mean sum 25-3, and finally for the mean sum 
These figures for the mean sum (which represents 
the degree anaesthesia) are plotted Fig. ordinates, 
the abscissae being the logarithm the concentrations. 
The degree anaesthesia expressed was found bear 
linear relation log concentration. 

addition nupercaine, cocaine, and procaine 
were tested this way, and the results these tests also appear 
Fig. For each these substances the relation the 
degree anaesthesia log concentration was found 
linear, and the straight lines for nupercaine, and 
procaine were approximately parallel. The line for cocaine 
was steeper. The fact that linear relations were found for 
each substance indicates that the method good one and 
gives means obtaining quantitative comparison two 
substances for local anaesthetic activity sensory nerve- 
endings the skin the guinea-pig. comparing two 
substances obviously important that the comparison 
should made simultaneously, injecting both substances 
into each guinea-pig. would unwise test the two 
compounds different times, test them different 
guinea-pigs. 


FIG. RESULTS WHEAL-TEST GUINEA-PIGS 


Abscissae dosage terms the logarithms the concentrations 
the anaesthetic agents used. 
Ordinates degree anaesthesia, measured the number 
stimuli (out 36) which elicited response. 
(compare Table 


The fact that cocaine gave line Fig. differing slope 
from the lines given the other substances was thought 
likely due the vasoconstrictor action which cocaine 
possesses. There was least other known property 
cocaine which the difference might attributed. direct 
comparison was therefore made between solution cocaine 
and solution procaine which adrenaline was added 
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FIG. WHEAL-TEST: EFFECT ADDITION 
ADRENALINE PROCAINE SOLUTION 


Abscissae dosage terms the logarithms the concentrations 
the anaesthetic agents used. 

Ordinates degree anaesthesia measured the number 
stimuli (out 36) which elicited response. 

alone (from Fig. 1). 

The results indicate that the difference the inclination the 
line for cocaine from those other anaesthetic agents tested due 
its vasoconstrictor action. 


concentration 100,000. The result this com- 
parison shown Fig. which represents the results 
with cocaine and the results with procaine mixed with 
adrenaline. The dotted line the same the line for 
procaine alone given Fig. The line for procaine plus 
adrenaline obviously parallel the line for cocaine, and 
the presence adrenaline lower concentrations procaine 
become effective. 


Plexus-anaesthesia Frogs 


Sollmann (1918) described method estimating local 
anaesthetic action frogs which the solution was applied 
the sciatic plexus. The frog decapitated and the upper 
part the spinal cord destroyed down the 3rd vertebra. 
transverse incision made the abdominal wall just below 
the sternum. The viscera are removed through this opening, 
carefully exposing the lumbar plexus without damaging it. 
The frog pinned its forearms hang vertically. 
The solution the local anaesthetic, dissolved 0-7 saline, 
poured into the abdominal cavity the amount used un- 
important long the plexus submerged. Sollmann’s 
method the aim was find the least concentration which 
would abolish the motor response withdrawing the legs 
when the feet were dipped acid. 

Wajda have modified this test the following 
way. The time was noted when the solution was put the 
Once every minute beaker containing 
dilute was brought that the feet were immersed 
the immersion was not more than seconds and the feet 
were then washed with water remove the acid. The first 


solution used was when the frog failed 
react, stronger solution, 0-1N, was used, and finally 0-2N 
was used. The time when each solution failed evoke 
response was noted. When there was response 0-2N, 
stronger acid also failed. 

The important observation was the length the time 
elapsing between the application the local anaesthetic and 
the moment when the response failed. This 
interval was determined the manner described, beginning 
with weaker acids order avoid damaging the sensory 
nerve-endings the application stronger acid than 
necessary. Four frogs were tested the same time. The 
results examining three concentrations cocaine this 
method are given Table When the concentration 


TABLE RESULTS PLEXUS-ANAESTHESIA 
FROGS 


Time for anaesthesia to 
dilute HC! 
(minutes) 


Mean time for 
anaesthesia to 
0-2N HCI 
(minutes) 


NANW 


Time taken for the development plexus-anaesthesia frogs 
(compare Fig. 3). 


was the mean time for anaesthesia 
was 20-25 minutes when the concentration was the 
mean time was 9-7 minutes finally, when the concentration 
was the mean time was minutes. comparison 
the results different frogs treated with the same con- 
centration shows that there much variation among the 
frogs (compare, for instance, frog and frog 11). 


Abscissae dosage terms the logarithms the concentrations 


the anaesthetic agents used. 
Ordinates interval (minutes) elapsing before negative response 
(compare Table 


RH of 


j of cocaine Frog 

0-05 

0-2 

a 

5 j a 


When the figures for the mean time are ordinates 
against the logarithms the concentrations used, linear 
relation was again the results for cocaine are 
marked Fig. Once again the lines for nupercaine, 
and procaine were more nearly parallel one 
another than they were the line for difficult 
account for the difference slope this test the 
vasoconstrictor action cocaine vasoconstrictor effect 


could scarcely come into play. what the difference 
due not known. 


The Relative Potency the Two Methods 


The relative potency the three ‘synthetic anaesthetics 
expressed relation that cocaine given Table III. 
These results were obtained direct comparison each 
substance with cocaine hydrochloride. Since the slope 
line relating log concentration effect cocaine differs 
from that the other substances would probably better 


REFERENCES 


Chance, 


Lobstein, (1944) Pharmacol. 82, 203 


817 


CHANGES ACTIVITY 
PULMONARY RECEPTORS 
ANAESTHESIA 
INFLUENCE RESPIRATORY 
BEHAVIOUR 
WHITTERIDGE, D.M. 
BULBRING, M.A. 


Departments Physiology and Pharmacology, University Oxford 


frequent observation made anaesthetists that respira- 
tory disturbances occur during the induction anaesthesia 
with trichlorethylene. The patient’s respiration may become 
shallow and rapid that severe asphyxia results before the 
stage deep anaesthesia can reached. 


Control Respiration 


generally agreed that the rate and depth respiration 
are largely determined nervous impulses from the lung. 
These nervous factors have long been familiar under the 
name the Hering-Breuer reflex. This reflex has essentially 
two parts: expansion the chest inhibits further activity 
the inspiratory muscles, and under certain circumstances 
collapse the chest initiates inspiratory efforts. most 
present-day text-books attempt made explain the 
whole reflex the basis single set 
afferent fibres from the These fibres are stimulated 
the expansion the alveoli, and their impulses travel 
the vagus nerves the respiratory centre. They are 
usually known stretch-fibres, and have been studied 
detail Adrian. 

The alternative view that there are least two sets 
afferent fibres concerned the Hering-Breuer reflex was 
maintained Head, and Hammouda Wilson. Recently, 


use procaine hydrochloride standard comparison. 


TABLE POTENCY RELATIVE COCAINE 
THREE LOCAL ANAESTHETICS 


Substance Intracutaneous wheal! Plexus-anaesthesia 


(guinea-pigs) (frogs) 
Cocaine 100 100 
Nupercaine ... 282-5 


| 


Summary 


Two new methods making quantitative comparison 
local anaesthetics are described, both illustrating various 
principles which are important making quantitative 
comparisons any kind living tissue, whether the tissue 
isolated organ taken from animal, the whole 
animal, human subject. 


Sollmann, (1918) Pharmacol. 11, 


strong physiological evidence has been obtained for the 
existence second set fibres arising the lungs and 
causing inspiration. far histological evidence con- 
cerned, some nerve-endings have been described the walls 
the pulmonary arterioles with fibres running the vagus. 
These fibres, which not come from the alveoli but from 
the small vessels the lungs, are probably responsible for 
the deflation-reflex. They are stimulated both when the 
lungs collapse, can best demonstrated animal experi- 
ments suction air from the lungs (see below), and also 
during inspiratory effort against obstruction (Whitteridge, 
unpublished work). Thus, not only the stretch-reflexes, 
but the co-ordinated activity both sets fibres seem 
influence the normal pattern respiration, balancing, 
were, inspiration and expiration. known that the 
respiration becomes slow and deep after cutting the vagi, 
deflation-reflexes are abolished. 


Effect Stretch-receptors Artificial Respiration 
the Spinal Cat 


Trichlorethylene produces rapid and shallow breathing 
which very readily reversible. investigation was 
therefore carried out comparing the effects trichlor- 
ethylene the vagal afferent impulses with those other 
anaesthetics which not usually produce severe respiratory 
disturbances. 

For the study the activity vagal endings the lungs 
have used cats. Electrical changes the vagus nerve 
were observed single vagal fibre, which was obtained 
dissecting the vagus with sharp needles. Impulses were 
recorded with amplifier and cathode-ray tube. most 
single-fibre preparations the afferent impulses come from 
the stretch-receptors and have respiratory rhythm. Their 
frequency increases with expansion the lungs, and the 
highest frequency reached the end inspiration. 

spinal decapitated cats, artificially respired with 
pump, the majority these fibres from stretch-receptors 
the lungs were inactive during expiration they became active 
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only during inspiration, and the frequency discharge 
increased with inflation the lungs. With inflation 
100 cm.* the highest frequency discharge different fibres 
varied from 50-250 impulses per second. Within limits this 
peak frequency was directly proportional the pump- 
stroke, and with slow rate ventilation (15 per minute) 
the peak frequency discharge constant inflation remained 
the same within for several hours. 


Sensitization Stretch-receptors Trichlorethylene 
and other Volatile Anaesthetics 

When trichlorethylene was added the inspired air, there 
was steady increase peak frequency stretch-impulses 
spite the fact that the output air from the pump was 
constant. With trichlorethylene this increase 
frequency reached above the initial value, where 
was maintained. With higher concentrations, the peak 
frequency was reached earlier point the inspiratory 
phase, but then declined more rapidly until the impulses ceased 
half-way through the pump stroke; this was followed 
complete failure the receptor (see Fig. 1). During recovery, 
which occurred very rapidly after withdrawal the trichlor- 
ethylene, there was further period increased activity 
before the frequency returned its initial value. 


FIG. EFFECT TRICHLORETHYLENE THE 
PULMONARY STRETCH-RECEPTORS THE SPINAL 


CAT 
220 
200 

1204 

80 sec. 
100" \ Before 
80 2 min 

Spinal cat; lungs inflated pump with constant volume. 
Ordinates frequency stretch-impulses per second, observed 


with the cathode-ray oscillograph single vagal fibre. 
Abscissae time sec. before the end inflation 

The initial sensitization and gradual failure stretch-receptor 
during single pump-strokes shown different times after exposure 
3-4% trichlorethylene. 


Other volatile anaesthetics tested, i.e. chloroform, ether, 
di-viny! ether, ethyl chloride, cyclopropane and nitrous oxide, 
had the same type effect trichlorethylene stretch- 
receptors. Chloroform acted very rapidly. With low con- 
centrations very rapid increase frequency could 
observed for short time, after which the frequency 
slowly declined, but with higher concentrations this increased 
activity almost immediately gave way complete failure. 
Recovery was rapid. With ethyl ether the changes 
frequency occurred less rapidly. Di-vinyl ether and ethyl 
chloride were found very potent. Cyclopropane and 
nitrous oxide produced rise frequency 50-100%, which 
quickly reached steady level. sign failure was seen 
even during brief inflation with 100°, either these two 
anaesthetics. 

There was the possibility that the effects observed were 
due the action the anaesthetics the heart. order 
exclude this, experiments were carried out which the 
lungs were perfused with blood pump. When recording 
from single vagal ending such preparation, the same 
effects trichlorethylene stretch-receptors were obtained 
those described the whole animal; the effects could 
not therefore due action the heart, nor could 
any method causing asphyxia produce comparable changes 
the sensitivity expansion the lungs. 

Considering the results far, seemed that general the 
initial effect all volatile anaesthetics tested was increase 
the sensitiveness stretch-receptors the lungs. The 
difference between the anaesthetics lay the rate which 
this sensitization decayed during continued exposure the 
same concentration anaesthetic. Cyclopropane and 
nitrous oxide caused hyperexcitability stretch-receptors 
throughout exposure. Taken order potency, ethyl 
chloride, chloroform, di-vinyl ether, ethyl-ether and trichlor- 
ethylene all caused stimulation stretch-receptors followed 
paralysis. Thus there was fundamental difference 
between them. 


Effect Sensitization Stretch-receptors Spontaneous 
Respiration Decerebrate Cats 


spinal animals there was practically means 
measuring the depth anaesthesia. they were artificially 
respired with pump the point respiratory arrest the 
anaesthetic could not observed. few experiments, 
which the pressure the right ventricle was recorded, there 
was some evidence toxic effect the heart. order 
see whether failure the stretch-receptors preceded 
respiratory arrest and whether the sensitization the stretch- 
receptors modified respiration whole, observations 
were made decerebrate cats breathing spontaneously. 
The animals were enclosed respiration-chamber with 
the tracheal tube connected externally. this way records 
respiratory rate and depth, and the residual air the 
chest the end expiration, were obtained simultaneously 
with record vagal activity. 

such cats, with one both vagi intact, the effect 
chemical stimulus the respiratory centre, was 
cause increase depth respiration which was closely 
parallel increase peak frequency discharge from 
the stretch-receptors. However, the effect trichlorethylene, 
ether chloroform was cause decrease lung-volume 
the end inspiration simultaneously with increased 
frequency vagal discharge (see Fig. 2). This initial shallow 
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EFFECTS ANAESTHETICS PULMONARY RECEPTORS 


breathing was then clearly due the sensitization the 
stretch-receptors. Under ether, failure discharge occurred 
well before respiratory arrest. Under trichlorethylene and 
chloroform, respiratory arrest occurred about the same time 
failure discharge from the stretch-receptors. 

The respiratory rate and the volume air the lungs 
the end expiration seemed vary independently the 
sensitivity stretch-receptors. Trichlorethylene increased 
both the respiratory rate and the volume air retained 
the chest very markedly ether often caused increase 


FIG.2. EFFECTS AND ETHER PULMONARY 
STRETCH-RECEPTORS AND DEPTH RESPIRATION 
THE DECEREBRATE CAT 


\ 


\ \ 


Decerebrate cat breathing spontaneously. 

Ordinates frequency stretch-impulses per second and 
volume 

Abscissae time minutes. 

The time-course changes frequency discharge from stretch- 
receptor (dots) and the volume air the chest (circles) the 
end inspiration are shown. 

during administration 5-5% CO, 
tration ether. 

Note that the frequency stretch-impulses increases with 
increased distension the lungs, whereas the frequency 
stretch-impulses increases while the distension the lungs less. 


during adminis- 


followed decrease both, while chloroform had very 
little effect either. Cyclopropane had little effect the 
volume air the chest the end expiration, but caused 
some slowing the respiration. was impossible 
ascribe these different effects action stretch-receptors, 
which all these anaesthetics have qualitatively similar 
effects, the behaviour other afferent endings the lungs 
was investigated. 
Effects Anaesthetics the Deflation-Reflex 

seemed that stimulation extrapulmonary receptors 
was unlikely great importance since vagotomy almost 
abolished the effects trichlorethylene 
But, has been mentioned above, there are the lungs 
separate receptors which are stimulated deflation and 
cause inspiration. Head has devised method for detecting 
inspiratory efforts recording the activity and the tone 
slip diaphragm. For anatomical reasons this can 
done only rabbits. With intact vagi, Head has shown, 
inflation the lungs leads abolition the resting tone 
the diaphragm and slowing the respiration. the 
other hand, suction air from the chest leads increase 
diaphragm-tone and increased respiratory rate the 
suction pressure does not exceed cm. Hg. our experi- 
ments standard period seconds’ suction 1-3-1-6 cm. 
was applied, and the response was always acceleration 
respiratory rate. Cooling the vagi blocks the 
impulses which arrest inspiration, 
whereas impulses causing inspiration still reach the centre. 
Only after cooling the vagi are the reflex effects 
diaphragm-tone and respiratory rate abolished. 

Thus, some the immediate effects anaesthetics 
respiration can separated cooling the vagi. 
temperature C., deflation-reflexes are still obtainable, 
whereas stretch afferents are completely blocked. The 
sequence events animal with the vagi cooled 
was follows. The immediate effect exposure 
ether trichlorethylene was increase diaphragmatic 
tone and the amplitude the contractions the slip 
diaphragm, with comparatively little change rate. This 
increased tone subsided within few minutes during con- 
tinued administration ether, but with trichlorethylene 
gradually increasing tone was observed. 

During the first few minutes after induction, suction air 
from the chest produced more pronounced increase 
diaphragm-tone and greater acceleration respiration than 
before the anaesthetic. continuing the ether however, 
there was less and less acceleration which finally disappeared, 
while the acceleration-effect deflation persisted throughout 
exposure trichlorethylene. Thus, the reflexes causing 
acceleration respiratory rate were first stimulated and then 
paralyzed prolonged exposure even low concentrations 
ether, while trichlorethylene caused slight prolonged 
stimulation. 

Conclusion 

Anaesthetists have reported respiratory disturbances, 
especially rapid and shallow breathing, during anaesthesia 
with trichlorethylene. our experiments have tried 
find explanation for these disturbances investigating 
the change activity pulmonary receptors during anaes- 
thesia with number different volatile anaesthetics. The 
effect trichlorethylene was compared with that ether, 
chloroform, di-vinyl ether, ethyl chloride, cyclopropane and 
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nitrous oxide. From the experiments cats there can 
little doubt that all the volatile anaesthetics tested increase the 
excitability the pulmonary stretch-receptors, and that this 
increased excitability largely responsible for the reduction 
the depth respiration. Thus, shallow breathing may 
produced all these anaesthetics alike, the difference 
between them being only one degree. 

the other hand, the rate respiration affected 
differently the anaesthetics tested. Evidence has been 
obtained rabbits that which 
produce acceleration breathing, are briefly stimulated 
but then paralyzed ether, whereas they are stimulated 
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THE SEARCH FOR MORPHINE 
SUBSTITUTES 


DODDS, M.V.O., D.Sc.. M.D., 


Courtauld Professor Biochemistry the University London 
the Courtauld Institute Biochemistry, Middlesex Hospital 


Until the 19th century, the remedies used medical practice 
were either inorganic mineral salts crude extracts from 
plants. the study organic chemistry progressed, these 
crude extracts were analyzed, their active constituents were 
isolated and their constitution determined. From this the 
next step was try synthesize these substances the 
laboratory from such materials coal tar, etc., and further 
step was taken when attempts were made improve 
nature altering the formula substance slightly and 
enhancing its therapeutic effects. 


Some Early Synthetic Remedies 


very good example the progressive steps leading 
the discovery new remedy the work which led the 
introduction aspirin. The willow-bark, Salix alba, was 
known the ancients antipyretic. 1827, Leroux 
extracted from willow-bark the bitter glycoside called 
salicin. From salicin Piria 1838 made salicylic acid. 
1844, Cahours made the same salicylic acid from oil 
wintergreen. This marks the end the first stage, the 
isolation the active principle from the natural source. 

The next stage was accomplished Kolbe and Lautemann, 
who 1860 prepared salicylic acid from phenol. However, 
salicylic acid itself has only limited therapeutic use owing 
its irritant qualities, the next stage was try modify 
the molecule such way enhance the good effects 
and diminish the bad. This was accomplished when Dreser 
introduced aspirin, acetylsalicylic acid, 1899, 

The earliest record the production entirely 
synthetic remedy was the synthesis chloral Liebig 
1832. produced this the chlorination absolute 


alcohol, which the method used to-day. Chloral hydrate, 
produced the cautious addition water chloral, was 
introduced into medicine hypnotic Liebreich 1869. 
Liebreich thought that chloral hydrate would broken 


down chloroform the body, but this course 
was wrong, 


MORPHINE SUBSTITUTES 


Dodds 


throughout exposure trichlorethylene. The increased rate 
respiration during administration trichlorethylene 
therefore probably due the cutting short expiration 
well inspiration. 

the normal pattern respiration determined the 
co-ordinated activity both the stretch-reflexes and the 
deflation-reflexes, the sensitization both believed 
account for the clinically familiar disturbances respiration 
during anaesthesia, and particular for the rapid and shallow 
breathing which conspicuous with trichlorethylene. 


The work described here has been the subject fuller report 
elsewhere (J. Pharmacol., 1944, 81, 340-359). 


Other achievements along the same lines were the synthesis 
from coal tar acetanilid Cahn Hepp 1886, and 
later phenacetin, and the introduction barbitone 
Fischer von Mering 1903. 


The Opium Alkaloids 


Opium, which has been used medicine for centuries, 
now known consist mixture alkaloids which 
are the active principles, and other substances which have 
therapeutic value. till the end the 18th century 
only crude extracts opium were available, but 1816 
Sertiirner described the isolation the most potent the 
opium alkaloids, morphine (Fig. 1). Subsequently other 


FIG. 


MORPHINE 


alkaloids were isolated, namely codeine, thebaine, 
and narceine. Narcotine had previously been isolated 
Derosne. The three alkaloids responsible for the analgesic 
properties opium—morphine, codeine and thebaine—are 
built the phenanthrene-ring system. these com- 
pounds are related chemical structure, are they 
biological activity, the differences between them being the 
degree, rather than the nature, their activity. Thus the 
analgesic, respiratory-depressant, convulsant, emetic and 
other effects morphine are all reproduced codeine, but 
codeine the analgesic and depressant effects are weaker 
and the convulsant effects stronger. 

One very undesirable property shared all the phenan- 
threne alkaloids opium the liability cause addiction. 
Drug addiction became such serious problem the United 
States that special committee was set try find 
synthetic analogues for morphine which would reproduce 
the analgesic properties without the undesirable side-effects. 
between chemical structure and biological activity, was 
thought that the best way tackle the problem would 
try find out possible what parts the morphine molecule 
are specific for its different effects. 


an 


New Compounds Prepared Substitution 


The first approach made was try the effect substitu- 
tions the groups attached the phenanthrene nucleus, 
and particular the phenolic and alcoholic groups. 
Comparing morphine with the other alkaloids this series, 
seen that the masking replacement these groups 
makes considerable difference the pharmacological 
action. Codeine (Fig. 2), for instance, which the phenolic, 


CODEINE 


replaced much more convulsant and 
much less analgesic and narcotic than morphine. large 
number compounds was made and, the whole, was 
found that substitutions the alcoholic group enhanced 
the analgesic effects. Unfortunately, however, the anal- 
gesic effects were enhanced, the toxicity and convulsant 
effects were increased too, that these compounds were 
practical value. 

further method that was tried was that nuclear sub- 
for instance the introduction basic amino 
group carbon (2-aminomorphine) (Fig. caused 


FIG. 2-AMINOMORPHINE 


decrease the morphine-like properties. However, one 
substance produced along these lines, methyl dihydro- 
morphinone (Fig. 4), has been found therapeutic 
value, twice effective analgesic action and its 
duration action long that morphine. the 
cases which was tried, emetic respiratory depressant 
action was observed. 


FIG. METHYL DIHYDROMORPHINONE 
NCH3 


Building the Phenanthrene Similar Nuclei 


Yet another method was start, not from the morphine 
molecule itself, but from the simple phenanthrene nucleus, 
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from some other nucleus, such dibenzofuran carbazol. 
The general formulae these are shown Fig. The most 


FIG. 


Phenanthrene Dibenzofuran Carbazol 


effective analgesic among the derivatives from the phenan- 
threne nucleus was 3-py-tetrahydroiso-quinolino-4-hydroxy- 
1,2,3,4-tetrahydrophenanthrene. The carbazol derivatives 
appeared the most promising all the synthetic sub- 
stances, with high analgesic and narcotic effects, low toxicity 
and little emetic action. The most active member this 
series was amino) propyl 
carbazol. the substances submitted clinical trial the 
most promising was methyl 


Synthetic Analogues 


Another group workers (Dodds, Lawson Williams, 
1944) approached the problem from rather different angle. 
Bearing mind that stilboestrol, which bears only loose 
chemical relationship the naturally-occurring oestrogens, 
able replace these every way, these workers con- 
sidered the possibility that synthetic analogues might 
found for other naturally-occurring substances containing 
the phenanthrene ring system. 

Starting point diphenylethylamine was tested, and 
then derivatives this were prepared and investigated. 
Their code-numbers, chemical names and formulae are given 
Fig. 

Animal Tests: The criteria the biological tests were 
depression the righting-reflex rats, rise the blood- 
sugar rabbits, and the effects intramuscular injections 
cats. Five the compounds were tested clinically. 

The synthetic compounds were all found have less 
capacity than morphine for depressing the righting-reflex 
rats. There did not appear any coherent relationship 
between chemical structure and pharmacological activity. 
was found that the di-amino compound (M2) appeared 
have depressant activity The compound 
(M4) and the compounds with hydroxy methoxy groups 
attached one both phenyl rings (M15, M14, and 
were less active than the parent compound (M3). the 
other hand, the cyclo-hexyl compounds (M16 M18) were 
more active, but more toxic, than the parent compound. 

With regard the effects the blood-sugar rabbits, 
diphenylethylamine was found have marked capacity for 
raising the blood-sugar, although the doses required were 
larger than the doses morphine required. Addition 
amino group the was found increase the 
activity (M2,) also the addition single hydroxy group 
the ring (M15), but methylation this phenolic 
hydroxy group (M14) markedly increased the activity. The 
compounds (M16 M18) appeared the 
most active all. 

The effects the compounds cats were difficult 
assess, the number animals available was very small and 
cats vary very much their individual response the 
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FIG. DIPHENYLETHYLAMINE AND RELATED 
COMPOUNDS 


Code 
No. Chemical Name 


aB-diphenylethylamine 


diamine 


ethylamine 


a-(p-anisyl)-3-pheny! 
ethylamine 


diphenylethylamine 


ethylamine 


n-propylamine 


dimethylamine 


Formula 


SYNTHETIC MORPHINE Dodds 


Code 
No. Chemical Name 


n-butylamine 


dimethylamine 


a-amino-deoxy benzoin 


ethylamine 


ethylamine 


phenyl-ethylamine 


effects morphine. Diphenylethylamine and its 
derivative (M4) both produced pupil dilatation and hyper- 
excitability cats. Addition methyl ethyl groups 
also the (as M6) appeared increase 
the activity, and was still further increased methylation 
the amino nitrogen (as and MS). Three the 
compounds (M7, M16 and M18) produced vomiting, and 
others produced nausea, licking the lips, and 
Clinical Tests Five the compounds, M3, M4, M2, M7, 
and M18, were tested clinically. For this purpose they were 
administered orally patients suffering from pain due 
malignant disease and who were having morphine 4-hourly 
The substances tested were for 


NH 

NH> 

MIS 

OCH3 

NH> 


the morphine without informing the patient. Substances M2, 
and M18 were found inactive. M3, when given 
doses 200 mg. every hours, was found relieve the 
pain, but mental confusion developed after about one hour. 
When given normal persons, produced elation and 
slight muscular was tried patients 
and gave complete relief pain all cases without any 
signs mental confusion undesirable after-effects. 
Extensive clinical investigation, however, showed that this 
series compounds relieved only pain associated with 
nerve-pressure. They were found completely effective 
cases carcinomatous growth pressing nerves, but 
appeared without any activity pain caused 
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Department Pharmacology, Oxford 


During the war need arose investigate synthetic mydriatics 
which might used place atropine supplies the 
latter became inadequate. Synthetic atropine was thought 
present far too difficult manufacturing problem and the 
only synthetic mydriatic the atropine type common 
use, viz. eucatropine, much less powerful drug. The 
supply homatropine is, course, dependent upon the 
same sources atropine. 

Atropine ester amino-alcohol (tropine) and 
phenylhydroxypropionic acid (tropic acid). Jowett Pyman 
(1910) had shown that synthetic esters tropine display 
marked mydriatic activity local application the eye 
only when the esterifying acid contains both and 
Fromherz (1933) and other workers had also shown that the 
tropine part the molecule could replaced simpler 
and more readily accessible amino-alcohols without complete 
loss mydriatic activity. The problem resolved itself into 
finding the optimal combination amino-alcohol and acid. 

The work Blicke and his collaborators (Blicke 
Maxwell, 1942; Blicke Kaplan, 1943) suggested that 
benzilic acid was the most suitable acid; contains two 
phenyl groups and hydroxyl, and consequently fulfils the 
conditions laid down Jowett Pyman. Unfortunately 
Blicke made quantitative comparison his compounds 
with atropine, and therefore difficult judge the relative 
merits the different amino-alcohols which 
moreover, several his mydriatic benzilic esters were also 
described excellent local anaesthetics, result which 
throws doubt the truly atropine-like character their 
mydriatic action. 

The mydriatic effect atropine the 
antagonism acetylcholine and was thought that the same 
effect might achieved suitable choline ester for this 
reason the benzilic and tropic esters choline were first 
prepared. chloride had about the 
mydriatic effect atropine (in mice) and tropylcholine 


inflammatory processes and similar conditions. must, 
course, also emphasized that substances this series 
present investigated are only theoretical interest, and are 
not suitable for adoption into clinical practice. may well 
be, however, that further investigations this series would 
succeed producing substances actual clinical importance. 
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chloride about These results led systematic study 
benzilic esters the general formula 


where and are alkyl groups, halide anion, and 
Before discussing the results this study, 
may well outline briefly the method used estimate 
mydriatic activity. 


FIG. FORMULAE ATROPINE AND SYNTHETIC 


SUBSTITUTES INVESTIGATED 


YW 


“Vv 
Methods 


All the early work synthetic mydriatics involved 
comparison the effects produced the instillation 
standard solutions atropine and the synthetic substances 
into the eyes cats rabbits; this method allows only 
qualitative judgment relative activity. quantitative 
method was described Pulewka (1932) which the drug 
injected into mice and the diameter the pupil measured 
directly means binocular microscope with scale 
the eyepiece. 

Groups mice, approximately uniform weight 
(15-20 g.), are injected intraperitoneally with 0-2 ml. the 
solution tested and the size the pupil measured 
the arbitrary units the eyepiece scale. The effect 
atropine reaches its maximum minutes and begins 
decline after minutes for this reason, readings pupil- 
diameters are made between and minutes after the 
injection. 
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The effect given dose atropine varies different 
groups mice and even within the same group different 
times for this reason, the effect two three different 
doses atropine different groups mice should always 
determined simultaneously with that range doses 
the substance under test. practice convenient 
use mice group and inject groups with different 
doses the substance under test and groups with different 
doses atropine. 

When atropine given the dosage range 0-002-0-008 mg. 
per mouse the mean diameter the pupil group 
minutes after the injection directly proportional the 
logarithm the dose (Fig. plotting the results 
obtained with atropine Fig. the mean effect dose 
the substance under test can equated that dose 
atropine, and consequently the potency the substance 
can expressed percentage the dose atropine which 
would produce the same mean effect. The curves relating 
log dose mean effect the synthetic mydriatics are also 
linear, but they are often not parallel that atropine 
such cases impossible derive potency figure which 
will hold true all doses, but average figure over four- 
five-fold dosage range can given. 


FIG. COMPARISON MYDRIATIC EFFECT 


ATTAINED WITH DIFFERENT DOSES THE SAME 
TIME AFTER INJECTION 


Log-dose effect curves for atropine, and the mouse-eye. 
Abscissae log-dose Ordinates mean diameter (in 
arbitrary units) pupil minutes after injection. 


Results 


Some synthetic esters the general type mentioned 
above were prepared collaboration with Dr. Ford- 
Moore the Dyson-Perrins Laboratory, Oxford, and tested 
this Department Dr. Edith Biilbring and Mrs. Izabella 
Wajda. Table gives the results obtained with compounds 
modelled benzilylcholine (Cl), which the nature the 
alkyl groups attached the nitrogen atom was varied the 
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relative potencies are recorded potencies per mol terms 
atropine sulphate 100. The most active compound 
(E3) has molecular weight very close that atropine 
sulphate, and weight-for-weight basis equal activity 
atropine indeed, the log-dose mean-effect curve for 
coincides with that for atropine (Fig. 2). 


TABLE COMPARISON COMPOUNDS MODELLED 
BENZILYLCHOLINE 


R?R Relative potency Number of mice 
per mol (atropine used 


Serial sulphate = |00) for for 
number R R’ R” x on the mouse eye substance; atropine 
C4 CH, | CH; | H Cl 12.6 15 15 
Cl CH, | CH, CH, cl 31 50 65 
E3 CH, | CH, | C,H, cl 104.4 80 90 
E4 CH, | CHs | iso C3H Cl 92.5 60 70 
E6 CH, | CHs | CsH, Br 28 20 20 


differs from chloride (Cl) only the 
replacement one methyl group the nitrogen atom 
ethyl, change which trebles the activity. Another mydriatic 
choline ester, viz. chloride, was 
described Swan White 1944, and interesting 
note that the most active member this class compounds, 
viz. dibutoline, also the one which one methyl group 
the choline ester replaced ethyl (Swan White, 
1944, 1945). 

comparing mydriatics important distinguish 
between the intensity and the duration the effect. The 
intensity mydriasis (dilatation per unit dose) produced 
that atropine the mouse, but the duration 
the effect less. Fig. the mean diameter the mouse- 
pupil, measured 30-minute intervals, plotted 
multiple its normal size against time for both atropine 
and E3. will seen that the effect declines more 
rapidly than that atropine. 

The durations mydriasis produced and atropine 
were also compared local administration one drop 

solutions twice daily into the eyes cats. Atropine 
maintains full dilatation the cat’s pupil during five days 
such treatment and for five days after administration has 
ceased. showed little cumulative effect some constric- 
tion the pupil light occurred each morning during the 
treatment and complete recovery was observed hours 
administration had ceased. 

was also tested Professor Ida Mann monkeys 
paralysis accommodation, which was found produce. 
has since been used human patients the Oxford Eye 
Hospital and elsewhere with success. Although its effects 
are less prolonged than those atropine, full dilatation anc 
paralysis accommodation can maintained more 
frequent administration. also has the advantage that 
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FIG. COMPARISON MYDRIATIC EFFECT 


DIFFERENT TIMES AFTER INJECTION STANDARD 
DOSES 


ATROPINE 
SULPHATE 
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curves for atropine, and the mouse-eye. 
Abscissae time minutes after injection. 
multiple normal pupil-diameter. 


used with safety patients who are allergic 
and other belladonna well-authen- 
icated case irritation has far been reported the 

white crystalline substance, readily soluble water, 
ind its solutions are neutral and stable prolonged boiling. 
rapidly hydrolysed alkaline solutions. 

Toxicity was tested for toxicity mice and cats. 
mice the was determined three routes, and the 
for and atropine are recorded Table II. 


TABLE Il. TOXICITY AND ATROPINE 
PARED 


Drug Intra- Subcutaneously Orally 
peritoneally 

20-0 

Atropine sulphate 6-4 15-0 15-0 


for mice (mg. per g.) 


figure for the lethal dose cats has been obtained, 
but the toxic symptoms produced and atropine have 
been compared. Atropine dose mg. per kg. 
subcutaneously produced severe tremor, rapid respiration 
(120 per minute) and vomiting state severe excitement 
developed, followed violent convulsions which ceased 
after six the animal then appeared exhausted 
and unable stand, the legs being spastic. The cat recovered 
and showed symptoms except maximal mydriasis the 
following day. 

The symptoms produced the same dose were 
different during the first minutes slight tremor appeared, 
the respiration quickened per minute and the cat 
zradually went sleep. When aroused appeared confused 
and could walk only with difficulty. After hours began 
wake and after hours could walk, although was 
still sleepy. Next day symptoms except mydriasis were 


observed. smaller dose (30 mg. per kg.) produced sleepi- 
ness and slight ataxia but, except for mydriasis, other 
symptoms. The toxic symptoms the cat are therefore 
less severe than those produced atropine and are more 
like those recorded for scopolamine. 

Other atropine-like was also tested for 
other atropine-like properties. reduced the contractions 
isolated rabbit intestine produced acetylcholine the 
same amount equal doses atropine. antagonized 
acetylcholine the isolated and perfused cat’s heart (Langen- 
dorff’s preparation). The inhibition produced this prepara- 
tion acetylcholine abolished reduced 0-02-1-0 
atropine. The reductions produced and atropine 
equal doses were found identical, but the effect 
was shorter, being about half long that atropine. 

also resembled atropine antagonizing the salivary 
secretion produced pilocarpine and carbamylcholine. 
Most the substances listed Table were tested 
Mr. Dawes the salivary gland the cat method 
already described Biilbring Dawes (1945). 

steady flow saliva, recorded Gaddum drop- 
timer, was produced cat under pentobarbitone slow 
intravenous infusion carbamylcholine Ringer- 
Locke solution this substance lowers the blood-pressure, 
adrenaline was also included the infusion. The 
rate infusion, which must kept constant, was about 
0-5 ml. per minute. Atropine sulphate intravenous doses 
1-5 produced graded inhibition the salivary flow 
and corresponding rise blood-pressure, and was found 
possible match both these effects with doses the synthetic 
mydriatics. The relative potencies were estimated throughout 
measuring the maximum effect injection. 

The results are recorded Table LII which the relative 
potencies per mol are expressed terms atropine 
sulphate 100; standard deviations are given for the 
salivary-gland figures, and the relative molar potencies 
the mouse-eye are included order facilitate comparison. 

Inspection Table will show that the synthetic 
mydriatics have more powerful effect the salivary gland 
than the blood-pressure (relative atropine) and that 
several them are considerably more potent than atropine 
both, but general the more powerful mydriatics are also 
the more potent their effects the salivary gland and the 
blood-pressure. few substances, however, notably and 
E2, which are less active than atropine the pupil the 


TABLE RELATIVE POTENCIES PER MOL TERMS 
ATROPINE SULPHATE 100) 


Serial number Salivary gland Blood-pressure Eye 
of substance (cat) (cat) ( mouse) 
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mouse, are considerably more active than atropine the 
salivary gland the cat. 


Quaternary Salts Mydriatics 


One the interesting conclusions which can drawn 
from the study these synthetic mydriatics that the salts 
tertiary bases are invariably less active their atropine- 
like properties than the corresponding quaternary metho 
salts thus inspection Tables and ILI will show that 
was less active than Cl, and less active than E2. Several 
other examples the same relationship were encountered 
and consequently appeared interest re-examine the 
quaternary metho salts the belladonna alkaloids. 

Crum Brown Fraser (1868-69) were the first examine 
the pharmacology atropine methiodide and metho- 
sulphate. They found that both metho salts retained the 
mydriatic and vagal actions atropine undiminished, but 


the effects the central nervous system were absent 


both salts displayed powerful curare-like action. Issekutz 
(1917) found atropine methobromide more active than 
atropine the frog’s heart and the salivary gland the 
rabbit, but about equal atropine the pupil. Cushny 
(1920) concluded that this salt was about stronger than 
atropine antagonizing pilocarpine the dog’s salivary 
gland. More recently Nyman (1942, 1943) reported that 
atropine methonitrate was about twice active atropine 
antagonizing the salivary secretion produced pilo- 
carpine man, but only about 25% more active than 
atropine the human eye. /-Hyoscine and its methosalts 
showed less striking differences. Biilbring Dawes (1945) 
found that the metho salts atropine, /-hyoscyamine and 
were each about twice active their parent 
alkaloids the salivary secretion and blood-pressure 
the cat. 

The mydriatic activities 
methiodide, /-hyoscine methiodide and euca- 
tropine methiodide were compared with those their parent 
tertiary bases the eye the mouse and the cat, and the 
results are collected Table The relative mydriatic 


TABLE TERTIARY AND QUATERNARY BASES 
COMPARED 


Relative potencies per mol (atropine 
sulphate==!00) on the eye of the : 


3 
3 


Atropine sulphate 100 


100 
Atropine methonitrate 228 50-100 
-Hyoscyamine methiodide 492 100 
methiodide 479 330 
Eucatropine hydrochloride 0-4 0-05 
Eucatropine methiodide 0-04 


activities these pairs tertiary and quaternary bases 
depend upon the method administration thus atropine 
and /-hyoscyamine are more active than their respective 
metho salts when instilled into the conjunctival sac the 
cat, but less active than the metho salts when injected into 


the peritoneal cavity the mouse. and its 
methiodide were equally active the mouse, but /-hyoscine 
was about 3-4 times more active the cat. Eucatropine was 
less active than its methiodide the mouse but about equal 

The results the mouse suggest that, except for /-hyoscine, 
the metho salts are intrinsically more powerful mydriatics 
than the tertiary bases, but that their relative weakness 
local application the cat’s eye due relatively poor 
absorption from the conjunctival sac. When these results 
are taken conjunction with those other workers briefly 
outlined above, the conclusion inescapable that the metho 
salts the belladonna alkaloids are intrinsically more 
powerful antagonists acetylcholine than the tertiary bases, 
and the same conclusion applies mutatis mutandis the 
synthetic benzilic esters discussed above. 


The Benzilic Acid Analogue Eucatropine 


will noticed Table that eucatropine very 
feeble mydriatic relative atropine. 
mandelic ester (see formulae above) and the replacement 
the H-atom the a-C-atom the mandelyl group yields the 
corresponding benzilic ester the hydrochloride the latter 
substance (P8) was times active eucatropine the 
eye the mouse. Similarly the methochloride (P10) was 
times active eucatropine methiodide. P10 was 
more active than atropine sulphate molar basis and 20°, 
weight basis, but proved less satisfactory than 
human eyes, probably because its mydriatic action 
wears off rapidly (Fig. moreover, like eucatropine, 
not cycloplegic. The figures quoted above, however, show 
striking way the peculiar efficacy benzilic acid the 
esterifying acid mydriatic esters amino-alcohols. 


Conclusion 


The practical outcome the work described herein was 
the discovery synthetic mydriatic, 
dimethylethylammonium chloride, which has been referred 
far E3, but which proposed name lachesine 
(from one the Fates whose sister gave 
her name atropine). Clinical reports lachesine 
Mann (1946) and Riddell (1946) have 
While unlikely that lachesine will replace atropine 
normal times, may well prove valuable addition 
the armoury the ophthalmic surgeon both short- 
acting mydriatic and cycloplegic and for the treatment 
patients who are allergic the belladonna alkaloids. Full 
details the chemical and pharmacological work 
lachesine and other synthetic substitutes for atropine have 
been published are course publication (Ing, Dawes 
Wajda, 1945; Ford-Moore Ing, 1946). 

This article published permission the Chief Scientific 
Officer, Ministry Supply. 
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THE MAINTENANCE 
PRESSURE ANAESTHESIA 


Professor Pharmacology, University Oxford 


The blood-pressure normally controlled impulses 
proceeding from the vasomotor centre the medulla 
way the preganglionic and then the postganglionic sympa- 
thetic fibres the blood-vessels the impulses constrict the 
blood-vessels and raise the pressure inside them. When 
spinal anaesthetic given the blood-pressure usually falls 
varying extent the anaesthetic diffuses upwards the 
spinal fluid and blocks the conduction the preganglionic 
fibres. restore the blood-pressure clear that pressor 
agent which acts peripherally must effect will 
exerted the calibre the vessels substance which 
stimulates the vasomotor centre. 


Mode Action Ephedrine 


The best-known substance which acts directly the 
vessels adrenaline. cannot, however, used restore 
the blood-pressure because its action transient, and 
also violent. more suitable substance would one which 
exerted prolonged effect and which acted less abruptly. 
1927 Rudolf Graham introduced ephedrine, and their 
paper was closely followed that Ockerblad Dillon. 
worth while consider the mode action ephedrine, 
sheds light the action other substances which were 
introduced later. The formulae adrenaline and ephe- 
drine are given Fig. the general similarity these 
was formerly thought that ephedrine owed its pressor 
action. Thus was supposed that adrenaline was struc- 
turally designed combine with cell receptor special 
type, and that the similar though feebler action ephedrine 
was explained its approximation this structure. This view 
has now been greatly modified result series 
observations. 

Ephedrine was found have very little vasoconstrictor 
action the vessels the frog perfused with Ringer’s 
solution (Schaumann, 1928), the dog’s leg perfused 
with defibrinated blood (Burn, 1932). 
action appeared only when adrenaline was added the 
blood. These were peculiar findings, since they seemed 
illogical. substance such ephedrine has vaso- 
constrictor action, this action would expected 
greatest the absence all other vasoconstrictor agents 
certainly the presence adrenaline would expected 
diminish its action, and not augment it. Why was the 
action ephedrine greater the presence adrenaline 
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FIG. FORMULAE PRESSOR DRUGS 
INVESTIGATED 
adrenaline ephedrine 
CH, 
neosynephrine methedrine 
CH30 
phedracin pholedrine 


was shown that ephedrine inhibits the action amine 
oxidase (Blaschko, Richter 1937), 
enzyme present animal tissues, which destroys adrenaline. 
The theory was therefore put forward Gaddum (1938) 
that the action ephedrine the body was reduce the 
rate destruction adrenaline. suppose that 
adrenaline secreted into the blood-stream the supra- 
renal glands, and that being steadily destroyed tissue 
enzymes, evident that ephedrine inhibits the action 
these enzymes, the effect ephedrine will raise the 
concentration the adrenaline the blood. Many obser- 
vations indicate that large part the action ephedrine 

Thus the greater vasoconstrictor effect ephedrine the 
presence adrenaline explained supposing that ephe- 
drine itself very poor vasoconstrictor, but that when 
adrenaline present, and being continuously destroyed 
tissue enzymes, the injection ephedrine diminishes its 
rate destruction and thus causes vasoconstriction 
raising the concentration adrenaline. 

The remaining part the action ephedrine probably 
explained the former view that its structural similarity 
adrenaline enables combine with the cell receptors with 
which adrenaline combines thus ephedrine augments the 
rate and force the isolated heart perfused with Ringer’s 
solution without requiring the presence adrenaline exert 
this effect. 

This account makes likely that the action any 
substance having structure part similar that 
adrenaline will due two effects: the substance will 
compete with adrenaline for enzymes which destroy adrena- 
line, and doing reduce the rate adrenaline destruc- 
the substance will also excite certain tissues directly 
which are ordinarily excited adrenaline. The extent 
which the one the other these actions predominates will 
differ according the structure the substance. 


ay 


Some Other Pressor Compounds 

After the introduction ephedrine, Kuschinsky 
Oberdisse (1931), working the laboratory Paul Trendelen- 
burg, described the properties meta-sympatol, since known 
the United States neosynephrine. Except that the -OH 
group the para position the benzene ring missing, 
neosynephrine identical structure with adrenaline. 
1937 Rein introduced veritol, now known Britain 
pholedrine. Phedracin was introduced 1938; not 
near relation adrenaline. Finally methedrine, known 
Germany pervitin, and closely related amphetamine 
(which has the proprietary name benzedrine), was described 
this country Dodd Prescott 1943 (see Fig. 1). 

All these compounds are pressor. Their action easily 
demonstrated injecting any them into the vein cat 
which the medullary centres have been depressed 
successive doses pentobarbitone that the blood-pressure 
reduced about mm. and respiration main- 
tained artificially. the therapeutic dose, for man, one 
these pressor substances calculated per kg. body- 
weight, and this dose injected into the cat, there large 
rise blood-pressure which, after reaching peak, declines 
rate which varies according the substance injected. 

Action Pressor Drugs the Heart 

experiments was carried out determine what doses 
the different substances produced the same rise blood- 
pressure the spinal cat. investigation was then made 
the mode action these substances see how they 
differed (Elmes Jefferson, 1942). Their action was first 
examined the isolated heart the cat perfused through 
the coronary vessels with warm oxygenated Ringer’s solution. 
(Methedrine was not examined this way.) Each substance 
was injected given moment into the fluid going the 
heart, and the doses the different substances were chosen 
the same ratio the doses having the same action 
the blood-pressure. 

The effect ephedrine, pholedrine and neosynephrine 
the heart-rate shown Fig. The figure, which 

represents the mean more than 100 observations with each 


FIG. EFFECTS PRESSOR SUBSTANCES THE 
RATE THE HEART-BEAT 
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140 


120 


100 


Abscissae time minutes; Ordinates rate heart-beat 
expressed percentage the initial rate. 

The graphs represent the mean many observations. 
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FIG. EFFECTS PRESSOR SUBSTANCES THE 
AMPLITUDE THE HEART-BEAT 


Similar observations those Fig. but the ordinates 
tude the contractions expressed percentage the initial 
amplitude. 


substance, shows that both ephedrine and pholedrine increase 
the heart-rate, the effect ephedrine being little greater 
than that pholedrine, while neosynephrine has almost 
effect the heart-rate. The effect ephedrine and phole- 
drine prolonged. This evidence that neosynephrine does 
not increase heart-rate constitutes important advantage 
over ephedrine and pholedrine. 

The effect these substances the amplitude, that 
increasing the force the beat, shown Fig. 
again evident that both ephedrine and pholedrine owe 
larger part their action the blood-pressure stimula- 
tion the heart than does neosynephrine. Phedracin was 
found exert very little effect the isolated heart, even 
when injected into the fluid passing through the coronary 
arteries very large dose. 


Action Pressor Drugs the Blood-vessels 

The action blood-vessels was determined injecting 
the substances into the Ringer’s solution which was perfusing 
the vessels the rabbit’s ear. was also determined the 
vessels the dog’s hindleg perfused with blood. The first 
conclusion which could drawn was that neosynephrine 
and phedracin possessed vasoconstrictor action which was 
regularly demonstrable their action stood contrast 
the action ephedrine and these latter 
substances caused vasoconstriction some preparations but 
not others, even large dose. 

Evidence that ephedrine acts not direct vasocon- 
strictor substance, but potentiating the effect adrenaline, 
has already been described, and the present observations 
show that this true pholedrine well. The second 
conclusion was that the constrictor action both neosyne- 
phrine and phedracin plays the major part causing the 
rise blood-pressure which follows their injection. Doses 
neosynephrine and phedracin which caused equal rises 
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blood-pressure were the ratio 14. Doses which 
caused equal vasoconstriction were the ratio 10. may 
noted, the way, that, because neosynephrine has this 
vasoconstrictor action, Tainter Stockton (1933) suggested 
that might used instead adrenaline with local 
anaesthetics, such procaine, prolong their action. 
Elmes Jefferson (1942) therefore tested ephedrine, phole- 
drine, neosynephrine and phedracin for this purpose, injecting 
mixtures each with procaine into the skin guinea-pigs 
determine the duration anaesthesia. was found that 
neosynephrine alone was effective and that, curiously enough, 
phedracin was ineffective despite its predominantly vascular 
action. 

The results examining the effect the substances 
the vessels the rabbit’s ear were confirmed when the 
vessels the dog’s hindleg, perfused with defibrinated blood, 
were used the test-object. Table the doses the 
substances having similar effects are shown. 

probable that the effects the substances the 
blood-pressure depend other effects well direct 
action the heart and the vessels. Thus Rein (1937) 
attributed the pressor effect pholedrine rise tonus 


TABLE EQUIPOTENT DOSES PRESSOR 
COMPOUNDS 
Action on Action on Action on 
blood-pressure heart vessels 
mg./cat mg. mg. 
Ephedrine 2°65 15-0 60-0* 
Neosynephrine... 0-15 1-25 0-25 
Pholedrine 0-76 5:0 
Phedracin 


* In many experiments these substances were inactive on the vessels. 


the venous side the circulation, particular 
reduction spleen- and liver-volume. confirmation 
this view, Chakravarti Tripod (1940) found that pholedrine 
caused striking diminution the isolated and perfused 
dog’s liver, much greater diminution than was caused, for 
example, ephedrine. likely that the pressor action 
phedracin also depends other effects than those examined, 
for was found have almost action the isolated 
heart, and vary greatly from one preparation another 
its action the sometimes only large dose 
exerted constrictor action. 


The Restoration the Blood-pressure 


choose the most suitable substance restore the blood- 
pressure necessary know for how long the effect 
substance lasts; substance with relatively transient 
action will less value. comparison the com- 
pounds was made, which each was tested five cats, and 
the mean result was calculated. The comparison was made 
under the conditions described above, which large doses 
pentobarbitone had been given that the blood-pressure 
was about mm., and respiration was maintained arti- 
ficially. 

The results are shown Fig. The effect neosyne- 
phrine was the soonest over. minutes after the 
injection the blood-pressure was back within few milli- 
metres the level before injection. The effect ephedrine 
lasted longest, and that pholedrine was almost long. 


FIG. DURATION PRESSOR EFFECT SINGLE 


INJECTION 
mm. 


minutes 


Shows the fall the blood-pressure from the peak after single 
injection. 

The ordinates represent the height the blood-pressure above 
the initial level. 

phrine. 

Each graph the mean observations cats. 


neosyne- 


After injection ephedrine the blood-pressure was about 
mm. higher than before injection, minutes, and 
about mm. higher minutes. Thus, for lasting 
effect, ephedrine was the best the substances. 

When the blood-pressure has fallen, likely that more 
than one injection the restorative agent will required 
the course few hours, even when the longest-acting 
substance used. therefore important know, when 
substance selected, that will produce good effect 
later injections than the first. examine this point, each 
the substances was injected hourly intervals for hours, 
and the mean rise blood-pressure was determined for each 
substance. The results are shown Fig. Here seen 
that the effect neosynephrine remains exactly the same 
each injection, whereas the effect ephedrine becomes less 
and less. injection ephedrine, which when given for 
the first time caused the pressure rise 120 mm., caused the 
blood-pressure rise about mm. when given for the 
fourth time. the other two substances, pholedrine main- 
tained its effect repeated injection better than phedracin 
the fifth injection pholedrine produced rise mm. 
this point the investigation therefore appeared that, 
the substances, pholedrine was the most useful. The 
effect initial injection pholedrine lasted almost 
long that ephedrine, and the effect subsequent 
injections pholedrine was much better than that subse- 
guent injections ephedrine. 

examination the changes the level the blood- 
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FIG. PRESSOR EFFECTS REPEATED INJECTIONS 
mm. 


160 


Shows the extent the rise blood-pressure when injections were 
made hourly intervals. 

Abscissae hours which injections were made. 

Ordinates mean rise blood-pressure. 

the graph for neosynephrine and shows that the rise just 
great after the fifth injection after the first. 


pressure during the course the experiments, however, 
revealed difference the effect the different substances 
which not seen the analysis far. When experiments 
which neosynephrine was injected were considered, was 
seen that there was rise the blood-pressure except 
the times when the injections were made and for about 
minutes afterwards. Apart from these rises short 
duration there was general rise. The mean blood-pressure 
before the first injection neosynephrine was mm. 
the mean blood-pressure before the fifth injection was mm. 
far phedracin and pholedrine were concerned the 
situation was rather better (see Fig. 6). The mean blood- 
pressure before the first injection phedracin was 
but before the fourth injection was mm. thus, during 
the course the experiments with phedracin, there was 
upward tendency indicating that its effect was persisting all 
the time. The results with pholedrine were similar those 
with phedracin. 

The results with ephedrine were more definite. Before the 
first injection the blood-pressure was before the 
second was mm. before the third was and 
before the fourth was mm. Thus, the restorative action 
ephedrine was seen decidedly greater than that 
the other substances, for the general level the blood- 
pressure between the injections more consequence than 
its height just after injection. 


Results with Methedrine 


The work far described was carried out Elmes 
Jefferson and brief account appeared their paper published 
1942. The work Dodd Prescott methedrine 
appeared 1943. These workers recorded the blood- 
pressure and pulse-rate patients every 3-5 minutes 130 


operations, and these the systolic pressure the 
pulse-pressure dropped sufficiently for the patient need 
pressor agent. was used when the systolic 
pressure fell mm. less; minutes was allowed, 
first, for natural They found that out the 
cases given methedrine, only one failed respond it. 
the others the blood-pressure was restored normal 
level period from 2-18 minutes. was administered 
either intravenously intramuscularly both. The dose 
for single intravenous injection was 10-20 mg., and 
single intramuscular injection 15-30 mg. When both injec- 
tions were given, the doses were 10-15 mg. intravenously and 
15-20 mg. intramuscularly. out the cases only 
injection was necessary. They were impressed the 
pressor action methedrine which sustained over 
period several hours after the Extrasystoles 
were noted three patients, but these were also observed 
patients whom methedrine was not given. Dodd 
(Dodd Merton, 1939 Dodd, 1940 1942) had previously 
investigated the action ephedrine and pholedrine, and 
was therefore able compare methedrine with them. Dodd 
Prescott say that methedrine superior because does not 
cause rapid rise and fall blood-pressure, because its 
effect lasts for several hours and not for 30-45 minutes, and 
because one injection usually enough. 

view these results, which speak much favour 
methedrine, series observations were made cats, 
which methedrine was compared with pholedrine. Eight 
cats were used observe the effect methedrine and were 
used for pholedrine. Both methedrine and pholedrine were 
given dose 0-35 mg. per kg., which approximately 
equivalent mg. for man (of kg.). The mean initial 
rise pressure caused the two substances was about the 


FIG. PERSISTENCE PRESSOR EFFECT WITH 
SEVERAL INJECTIONS 


Chart showing the level the blood-pressure immediately before 
each the successive injections the pressor agents. 

Abscissae hours before which injections were made. 

phrine. 

Note that with neosynephrine there was rise pressure 
throughout the course the experiment. Note that with ephe- 
drine each injection left the blood-pressure much higher one hour 
later, that there was steady rise throughout. The results with 
methedrine (not shown) were exactly the same those with 
ephedrine. 
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same (91 mm. for methedrine, mm. for pholedrine). The 
other effects suggested that the difference between methedrine 
and pholedrine was very similar the difference between 
ephedrine and pholedrine, and that methedrine and ephedrine 
resembled one another closely. Just later injections 
pholedrine had more pressor action than later injections 
ephedrine, they had more pressor action than later 
injections methedrine. The mean rises for successive 
hourly injections were, for pholedrine, 94, 65, and mm. 
For methedrine they were 91, 50, and mm. 

Likewise methedrine caused the general level the blood- 
pressure rise throughout the experiment, just did 
ephedrine, and almost the same extent. Thus the initial 
blood-pressure before the first injection methedrine was 
mean figure mm. before the second was mm. 
before the third was mm.; and before the fourth 
was mm. These figures almost coincide with the figures 
for ephedrine given Fig. and show that there close 
similarity between the action the two substances. This 
expected from their structural relationship, for methe- 
drine can also called desoxyephedrine. 

The studies the cat thus point the conclusion that 
the best substances for restoring the blood-pressure 
anaesthesia are methedrine and ephedrine, and that these 
are both superior pholedrine, phedracin and neosyne- 
phrine for this purpose. view the positive statement 
Dodd Prescott (1943) that patients methedrine 
superior ephedrine, desirable that these substances 
should carefully compared series cats before any 
suggestion made that ephedrine not inferior 
methedrine. 


Use Pressor Agent Anaesthesia 


the operations which Dodd Prescott made their 
observations the anaesthetics employed were all kinds— 
spinal, general (including gas and oxygen, ether and 
trichlorethylene), local anaesthetics and intravenous pen- 
tothal. They remark that fall blood-pressure usually, 
though not always, occurs after giving spinal anaesthetic. 
Pressor agents are often given prophylactically prevent 
this, but preferred correct the fall and when 
occurred.” They further say the spinal anaesthetic does 
not bring about fall blood-pressure and pressor agent 
administered, the resulting rise blood-pressure causes 
increased haemorrhage from the operation wound.” These 
words appear worth emphasis. 


Pressor Substances Intravenous Drip 


Some workers recommend that, maintain the blood- 
pressure during anaesthesia, adrenaline should given 
intravenous drip. When adrenaline infused constant 
rate into the vein anaesthetized cat dog, observed 
that, unless great care taken maintain the rate infusion 
constant, serious fluctuations the blood-pressure may 
occur without warning. more important observation, 
however, that, when infusion adrenaline stopped, 
the blood-pressure may then fall very low. Burn 
(1942) have shown that adrenaline, when present the blood 
low concentrations, facilitates the transmission sympa- 
thetic impulses through the sympathetic ganglia. When, 
however, the concentration adrenaline higher, the 
transmission impaired and impulses from the vasomotor 


centre fail reach the blood-vessels the blood-pressure 
remains good while the adrenaline continues enter the 
blood-stream, but when stopped, there complete 
vascular relaxation. There will risk this vasomotor 
collapse occurring the end intravenous adrenaline 
infusion. 

may that safer agent for this purpose neosyne- 
phrine, but the effect administering continuously has 
not yet been examined. 


Summary 


The action the substances ephedrine, neosynephrine, 
pholedrine, phedracin and methedrine restoring blood- 
pressure which has been depressed the injection large 
doses pentobarbitone has been analyzed and their relative 
value has been indicated. The evidence obtained cats 
indicates that the best substances are methedrine (pervitin) 
and ephedrine. 
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THE VISUAL MEASUREMENT 
BLOOD-PRESSURE 


DAVID EVANS, Ph.D., MENDELSSOHN, 
D.Phil. 


Clarendon Laboratory, Oxford 


The determination the systolic and diastolic pressures and, 
perhaps even greater extent, the determination their 
difference—the pulse-pressure—form one the anaesthetist’s 
most important guides the condition his patient during 
operation. The customary method determination 
the aid stethoscope strapped the arm the patient 
has number disadvantages, not the least which that 
usually inaccessible beneath the sterile coverings which 
drape the patient. The manipulations the surgeon may 
easily displace the stethoscope, unknown the anaesthetist, 
and failure hear the sounds properly may attributed 
this cause, when fact they should interpreted 
sign deterioration the condition the patient. 
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VISUAL MEASUREMENT BLOOD-PRESSURE 


Further, the auscultatory method blood-pressure deter- 
mination may rendered difficult and uncertain the 
intrusion small sounds due any one multitude 
causes. 

therefore clear that visual record of, for example, 
the pulse-pressure would have considerable advantages, and 
if, addition, this record could arranged independent 
the manipulations the anaesthetist, would have the 
further important advantage leaving him free devote 
all his attention his patient just those moments crisis 
when most important for him assess accurately the 
effects his clinical procedures. 


General Approach the Problem 


approaching the problem the measurement blood- 
pressure nove, two main methods suggest themselves. 
The first employ the Korotkov sounds the second 
employ the pressure-pulsations taking place inflated 
cuff bound round limb. Besides the practical objections 
the use the sounds which have already been advanced, 
there the further difficulty that the significance the 
various sounds terms the behaviour the artery 


FIG. COMPARISON PREDICTED AND ACTUAL 
RELATION BETWEEN AMPLITUDE PRESSURE- 
PULSATION AND DEGREE CUFF-PRESSURE 
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Theoretical curve. 
Abscissae cuff-pressure (mm. Hg). 
pulsations. diastolic pressure. 
Optically-registered diastolic record. 
Optically-registered systolic record. [The records should read 
from right left.] 


Ordinates pressure- 
systolic pressure. 


means well understood. Moreover, the design 
instrument make use them would necessarily entail the 
use electronic amplifying devices one kind another. 
The result would be, not only that the apparatus would 
complicated and expensive, but also that would depend for 
its working outside sources electrical supply. 

The employment the pressure-pulsations cuff seems 
offer simpler approach and promise final product 
less complicated and expensive type. true that 
oscillometers various kinds are already the market, but 
these are not entirely satisfactory because there indica- 
tion the physical physiological significance their 
readings records except what can deduced empirically 
experimentation. will seen later, many cases the 
deductions which have been made are fallacious. 


Principles and Method Adopted 


Our own approach (Evans Mendelssohn, 1942) the 
problem was from the standpoint the first principles 
physics which were applied simplified model artery 
being elastic tube surrounded incompressible 
jelly. first made simple analysis the pressure- 
pulsations which would observed cuff bound round 
the limb and inflated various constant pressures. Our 
conclusions were follows the external pressure exerted 
the cuff always greater than systolic pressure, i.e. the 
cuff-pressure above systolic, then the section artery 
beneath the cuff will occluded and blood will flow. 
the other hand, the cuff-pressure not too far above 
systolic, there will small pressure-pulsations the cuff 
due the impact the pulse-wave the upper edge the 
occluded section. Each wave will open the artery little, 
but the depth penetration this will 
small. If, now, the cuff-pressure lowered value 
intermediate between systolic and diastolic pressures then, 
during some part each heart-cycle, the artery will 
occluded, and during another part the cycle the artery will 
fully patent. For cuff-pressures this region, therefore, 
the arterial volume-changes will large, and these will lead 
relatively large pressure-pulsations the cuff. 

Finally, the cuff-pressure below diastolic pressure, 
then time does the external pressure exceed the internal, 
and the only volume-changes which occur during the heart- 
cycle will the small changes consequent upon the elastic 
response the artery the varying pressures within it. 
this region the volume-changes, and consequently the 
pressure-pulsations the cuff, will small. 

The predicted relation between the size pressure- 
pulsation and the cuff-pressure shown Fig. la. will 
noticed that the variation size the cuff-pressure 
crosses systolic pressure continuous, whereas diastolic 
pressure there sharp change, corresponding the 
transition from artery alternating between complete 
occlusion and complete patency above diastolic, artery 
undergoing small elastic pulsations beiow that pressure. 
further conclusion from the analysis was that any 
constant cuff-pressure below diastolic, the size pulsation 
observed the same patient should proportional the 
pulse-pressure the artery. 


The Sphygmoscope and its Operation 
The sphygmoscope which developed was based 


100 


on 


FIG.2. SIMPLIFIED DIAGRAM THE SPHYGMOSCOPE 


2nd cuff used for determining systolic pressure. 
detecting cuff. membrane manometer. 

inflators. 

For description principle and operation, see text. 


these principles. The principle the method illustrated 
Fig. the cuff, the pulsations which are 
detected and studied. The means detection sensitive 
differential membrane-manometer, consisting two 
chambers. The smaller these connected directly the 
cuff, while the larger connected through capillary 
tube, The effect this capillary that pulsations are 


carried directly the smaller chamber only, and are damped 


out the the other hand, the capillary 
transmits slow pressure-changes, due perhaps changes 
the fluid content the limb, and keeps the pressures 
the two chambers equal. The aneroid manometer 


FIG. SHOWING CONTROL PANEL 


manometers. 
snap-action release-valves. 
taps for systolic (S) and diastolic records. 


FIG. WITH OUTER CASE REMOVED 


indicates the mean pressure the circuit, while the move- 
ments the membrane are shown means mirror 
and light-beam and scale. The movements the light 
spot the scale ‘indicate the size the pressure-pulsations 
These are the order few millimetres water 
most, and hence high sensitivity essential. The 
differential arrangement allows the detection these small 
pulsations, since the membrane not called upon with- 
stand any but the smallest pressure-differences. the 
actual construction Fig. wide by-pass tap provided 
which connects the two chambers and allows rapid 
inflation any pressure without damage the membrane. 
When this tap open the manometer does not, course, 
record pulsations. allow the pressure lowered 
gradually during recording, the capillary divided into 
two parts, being tapped the centre slow-release valve 
with snap action. 

This part the apparatus serves for the determination 
diastolic pressure and the estimation continuous regis- 
tration the pulse-pressure. The method operation 


meters. membrane manometer. 


valves. 


Fig. 2). 


this part the apparatus (the detecting circuit) 
inflated any desired pressure above the expected 
diastolic, and the by-pass closed. The release valve then 
opened and the size pulsations observed. the pressure 
falls the size pulsations follows the curve Fig. until, 
when diastolic pressure reached, there sudden drop 
size. this point the release-valve snapped shut and 
the pressure read. Fig. shows actual photographic 
record this process, and will seen that the diastolic 
pressure defined unambiguously, certainly within two 
three mm. mercury either way. 

For the estimation pulse-pressure, the pressure 
set any desired value below diastolic, and then, this 
pressure being maintained, the size the pulsations 
proportional the pulse-pressure, previously determined 
from separate observations systolic and diastolic pressures. 

For the determination systolic pressure, the absence 
any sharp change the curve shows that single cuff will 
insufficient. second cuff. (Fig. 2), placed proximal 
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the first, the pressure which indicated the aneroid 
manometer m,, employed. The role now becomes 
solely that detector any blood-flow the artery 
beneath it, and inflated any convenient pressure below 
diastolic. now inflated pressure above systolic, 
will record nothing. the pressure allowed 
fall systolic, spurts blood will begin flow under 
and will detected pulsations the actual con- 
struction, the inflation-tubes and manometers for the two 
circuits are housed the same box (Fig. 4), and the reading 
release-valve, R,, which snapped shut, and the pressure 
read, the instant when the light-spot starts pulsate. 
Fig. record this shown. The trace remains level 
until pressure about 132 mm. reached, which point 
pulsations begin. this arrangement all the edge effects 
are confined cuff and thus excluded from the record, and 
sharp and unambiguous criterion ofsystolic pressure secured. 


Some Criticisms Considered 

Our method solving medical problem means 
simple physical model and its mathematical interpretation 
admittedly unusual, and not surprising that has met 
with criticism from medical men (Macintosh, Cowan, Heller 
Plesch, 1943) mainly turning the question 
whether possible secure adequate representation 
necessarily much simplified model, complex 
system artery pulsating living tissues. The whole 
question fundamental importance and requires 
discussed some detail, not only because its importance 
for the problem blood-pressure measurement, but also 
because its bearing the general problem the applica- 
tion physical methods medical questions. the present 
case, the most fundamental objection which could offered 
would that the theoretical formulae cannot expected 
yield definite criteria systolic and diastolic pressures. 
Since the validity these objections was discussed (Evans 
Mendelssohn, 1943') the basis the visual observations, 
have made photographic recordings means 
sphygmoscope fitted with camera. 

Considering first the criterion for diastolic pressure 
(Fig. the photographic record shows distinct sudden 
decrease the amplitude pulsations about mm. 
mercury, and this decrease was found coincide with the 
value diastolic pressure determined the accepted 
auscultatory method. This feature present all the 
recorded cases. The decrease usually the order 
and only small number cases, particularly children, 
does fall below 30%. these, the diastolic criterion 
becomes unmistakable after little experience. 


i This communication also contains a list of references to previous work. — 


Another question which has been raised this connection 
that the accuracy with which the pressure-criteria can 
determined this method. Arguments this kind, 
however, usually ignore the fluctuation which the charac- 
teristic pressures continually undergo, particularly 
result respiration. shall return this point later 
the moment only necessary point out that our 
records show that the accuracy measurement deter- 
mined not the method observation but the extent 
these natural fluctuations. have, for instance, recorded 
cases (Fig. which, after initial fall the amplitude 
the pressure-pulsations temporary rise occurred. This 
due shift the value diastolic pressure few mm. 
higher value (evidently the result respiration) during 
the actual time recording. 

When consider the pressure-pulsation curve (Fig. 15) 
whole, find that every single feature our physical 
model appears confirmed. Apart from the actual drop 
diastolic pressure, the record shows how, well above systolic 
pressure, the artery begins opened the upper end 
the constriction the peak each pulse-cycle (edge-effect). 
Here the pulsations are intermittent, and this shown the 
length the horizontal portions the record between the 
individual peaks. the constraining pressure lowered, the 
artery under the cuff remains closed for shorter and shorter 
periods, this being shown the progressive decrease the 
lengths the horizontal portions the record. Finally, 
there comes point when the artery open throughout the 
whole each pulse-cycle and this, definition, diastolic 
pressure. The record shows that the disappearance the 
horizontal portions coincides exactly with the fall amplitude 
the pulsations associated with diastolic pressure. 

Theory and observation thus provide with inde- 
pendent confirmation our criterion for diastolic pressure. 
When the observation carried out visually the anaes- 
thetist, this change clearly marked alteration the 
character the pulsations which, above diastolic, are jerky 
movements the light-spot, and which change unhindered 
smooth oscillations the diastolic pressure. the same 
time there marked shift the zero position (for which 
there are theoretical reasons more complex nature) and 
these two additional features greatly facilitate the deter- 
mination. 

The records thus show that the simple physical model 
confirmed the observed behaviour the artery 
astonishing degree, since has remembered that the 
diastolic criterion was worked out theoretically even before 
the first recording-unit was built. The same true for the 
systolic criterion. Claims have been made observations 
systolic pressure the basis characteristic change 


FIG. INFLUENCE RESPIRATION DIASTOLIC RECORD 


The record shows temporary increase 
amplitude 
presumably due the effect respiration 
causing brief rise diastolic pressure. 

{Read from right 
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the pulsations single cuff. This may, first sight, seem 
reasonable for, when the constraining pressure lowered 
below systolic pressure, blood will begin flow underneath 
the cuff. However, must remembered that this change 


bound gradual one because the limited size the 


cuff. fact, the pressure which exerts the limb 
non-uniform, and pressure-pulsations will begin 
observed soon the pressure exerted anywhere the 
limb-section falls below systolic. 


FIG. 


The dominant feature the situation that the edge- 
pressure exerted less than the central pressure, and this 
leads the phenomenon the edge-effect already described. 
the cuff-pressure lowered, the edge-effects penetrate 
further and further centrally, until, when the central pressure 
exerted the cuff systolic, the whole arterial section 
begins open each pressure-peak. This transition 
gradual and, for practical purposes, there sharp criterion 
indicate the point which the edge-effects merge into 
true pulsation the whole section artery beneath the cuff. 


INFLUENCE RESPIRATION SYSTOLIC RECORD 


FIG. RECORDS SHOWING FLUCTUATIONS SYSTOLIC PRESSURE WITH RESPIRATION 


This point well illustrated our record (Fig. which 
expected, the rate increase the amplitude pulsations 
slightly accentuated the neighbourhood systolic 
pressure, but this definitely effect the second order 
which quite unsuitable criterion for determination. 
Even so, instruments attempting make use this 
criterion have been designed (cf. Plesch, 1930). This is, 
course, the reason for our use two cuffs. Record shows 


After the initial pulsations, there slight decrease amplitude. [Read rom right left.] 


how unambiguous criterion obtained with our method, 
the result being found coincident with simultaneous 
auscultatory determinations. 

Another interesting question that possible dynamical 
effects (Macintosh al., 1943), which have been completely 
neglected our theory, the pressure-pulsations being 
computed solely from the static volume-changes the artery 
and cuff. Thus, when systolic pressure being determined, 
first blood passing beneath the constraining cuff will 
expected produce only rise the volume the artery 


For all records the pressure the recording cuff Fig. was maintained mm. Hg, while that the constraining cuff Fig. 
had the constant values for the different records (a) 128 mm., (b) 118 mm., (c) 108 mm. The amplitude pulsations varies with the 
respiratory cycle. [Read from right 
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beneath the detecting cuff. Again the record (Fig. 1c) provides 
full confirmation our theory. The first pressure-pulsations 
not show pressure-wave but mere stepwise rise the 
arterial volume, demonstrating that, anticipated, static 
volume-changes are the only ones producing first-order 
effects. 


Natural and Induced Fluctuations 


The determination systolic pressure (Fig. also serves 
emphasize the occurrence natural fluctuations the 
characteristic pressures already mentioned connection 
with the determination diastolic pressures. The straight 
line the record, above pressures 130 mm., shows that 
this pressure-range the artery completely occluded 
throughout the pulse-cycle. However, the value systolic 
pressure varies with the respiratory cycle, the sharp onset 
pulsations should occur different pressures depending 
the phase the respiratory cycle. have often observed 
that pulsations have started they may decrease again, 
Fig. This due the fact that after the first pulsa- 
tions were recorded the systolic pressure decreased. 

The question arises whether this decrease due 
natural fluctuations systolic pressure, whether due 
possible changes the pressures caused 
the measurement blood-pressure itself. decision 
favour the former alternative could made experiment. 
Fig. shows three pulsation-records which the pressure 
the recording cuff was kept mm. while that the 
constraining cuff had the constant values (a) 128 mm., 
118 mm., (c) 108 mm. will seen, pulsations occur 
all three records, but their size varies periodically, the 
period variation being that the respiratory cycle. 
(a) and the pulsations occur intermittently groups 
separated straight lines. (c) the pulsations occur 
throughout, which means that there was phase the 
respiratory cycle which systolic pressure fell below the 
cuff-pressure 108 mm. 

The experiment shows that this case the systolic pressure 
certainly varied from values above 128 values below 118, 
and that these variations are due respiration, this case 
rather deep. The variations between the individual pulse- 
waves record (a) were artificially produced varying the 
depth the individual inspirations. Thus, the present 
case (healthy male, aged 37) any determination systolic 
pressure more than mm. accuracy would arbitrary. 
The effect varies very much between individuals and with the 
depth respiration, but our records tend show that 
reliance “accurate” blood-pressure determinations, 
especially, for example, criterion physical fitness, 
open criticism. 

the case the anaesthetized patient, observation 
these variations may yield additional information the 
state the patient. This can easily done with the 
sphygmoscope described above. the constraining cuff being 
set pressures which, for example, just leave the maximum 
pulsation each cycle, which just leave all the pulsations 
throughout the cycle. such cases clear that variations 
blood-pressure will accompany the administration 
anaesthesia both because the effect the anaesthetic 
the vascular system, and because its effect the respira- 
tory system. hoped that the instrument will help those 
anaesthetists who are interested these problems. 


The only feature 
our observations which 
does not completely co- 
incide with the mathe- 
matical theory that 
pressure-dependent 
coupling cuff and 
tissue, effect which 
was not foreseen, either 
critics. this effect 
were not present, pulsa- 
tions should still occur 
zero cuff-pressure, 
and this not the case. 
According the theory 
there should linear 
dependence between the 
size pulsations and 
the cuff-pressure below 
and all our 
records show that, with- 
the limits accuracy, 
the actual relation 
linear. This shows that, 
fortunately, the neglected 
coupling-effect must 
also depend linearly 
the cuff-pressure. 


Changes the size 


pulsations observed 
cuff-pressures below 
diastolic will therefore 


FIG. 
EFFECT 
INSPIRATORY 
BREATH-HOLDING 


PULSE-PRESSURE 


The record becomes prac 
tically horizontal, 
cating that the subject’ 
systolic pressure has falle: 
far below the 
mm. Hg. releas: 
the breath, there ar: 
changes during gasping 
followed resumption 
normal rhythm. 
[Read from right left] 


we 
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remain indication changes pulse-pressure 
originally postulated. 

Examples artificially-produced changes 
pressure are shown Fig. which record taken the 
arm with cuff-pressure mm. First, the variation 
pulse-pressure with respiration can clearly seen. Then 
the subject (healthy male, aged 27) inhaled and began hold 
his breath. After time the record becomes practically 
horizontal, indicating that the subject had forced his systolic 
pressure below the cuff-pressure. release the breath, 
changes during gasping can seen, and the normal rhythm 
then re-establishes itself. interest note that the 
lower record, which repetition this experiment, 
almost exact duplicate the first. 

Other information clinical value can obtained from 


records the pulse-curve. The Fig. show 
(a) the pulse-curve normal adult, the systolic record 
child, and (c) the diastolic record patient suffering 
from heart trouble. 


Conclusion 


The gratifying results this discussion the photographic 
records show that possible, within astonishingly wide 
limits, make use simple physical model amenable 
mathematical treatment, for the elucidation somewhat 
complex clinical conditions. The medical man, and, 
certain extent, the physiologist, are accustomed dealing 
with problems determined large number parameters 
make simple analysis impossible. Nevertheless the 
physiologists have succeeded, the use the methods 
physics, deriving much information detailed nature. 


Systolic record healthy child, aged (irregularities due muscular movements). 
Diastolic record adult with heart disease. 


Our own problem was somewhat different. The application 
physics clinical medical problems does not allow any 
simplification the experimental conditions, such used 
the physiologist. consequence, therefore, any sim- 
plification must introduced the method adopted for 
investigation. The present account shows that this can 
done with some degree success, provided that correct 
choice made the parameters sure yield 
effects. One cannot help feeling that many cases where 
physical methods could applied medical problems, the 
real difficulty lies, not with the physical mathematical 
methods, but the recognition and selection the important 
parameters. 
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THE NATURE MENINGITIS 
FOLLOWING SPINAL ANAESTHESIA 
AND ITS PREVENTION 


LAWRENCE GARROD, M.D., F.R.C.P. 


Bacteriologist St. Bartholomew’s Hospital 
Professor Bacteriology the University London 


Accidental infections produced diagnostic therapeutic 
proceedings are much more frequent occurrence than the 
number reported cases would suggest. There natural 
reluctance publish anything which may appear discreditable, 
and unless investigation has revealed previously unrecog- 
nized source infection, there may little object doing 
so. therefore probable that meningitis following spinal 
anaesthesia has been far commoner than the literature the 
subject would suggest. There are nevertheless fairly numerous 
records it, some which put forward explanation 
which subsequent findings have cast serious doubts. 


So-called Aseptic Chemical Meningitis 


been assumed that the inflammatory changes 
produced the spinal meninges are simply the result 
chemical irritation the anaesthetic. The principal paper 
which this explanation accepted that Livingstone, 


Wellman, Clark Lambros (1943) who describe personal 
cases and review those six other authors these comprise 
cases with deaths. noteworthy fact that although 
the meningitis some these cases was frankly purulent— 
the cerebrospinal fluid cell-count one the patients 
studied Livingstone and his colleagues was 9,600 per 
mm.*—in single instance was any micro-organism 
cultivated from the fluid. Details the aseptic technique 
employed are not described therefore not possible 
decide whether bacterial contamination could have occurred 
ways considered later. single similar occurrence 
described Nunziata, Castellucio Peralta (1944) 
purulent meningitis followed spinal anaesthesia, and 
although micro-organism could found the cerebro- 
spinal fluid, the treatment adopted was the intrathecal 
injection soluble sulphapyridine. paraplegia resulted 
and the patient died. This complication was, course, 
true example chemical damage the cord. 

The supposition that spinal anaesthetics concentrations 
used clinically will produce acute inflammatory changes 
the meninges unsupported experimental evidence. 
This hypothesis also fails account for variation their 
effect different individuals why should only very small 
proportion patients react this way the same stimulus 


The Sheffield Series Incrimination Sterile Water 


was reported Barrie (1941) that during certain 
period the Royal Hospital, Sheffield, out patients 
who were given spinal anaesthetic one operating-theatre 
developed meningitis subsequently. The cell-count the 
cerebrospinal fluid varied from 1,100 per mm.*; 


bacteria were found these fluids, except that culture from 
one them contained colonies Gram-negative bacillus, 
which the time was disregarded. One these cases was 
fatal. The lumbar-puncture needles used were sterilized 
formaldehyde vapour, and rinsed before use water supposed 
have been sterilized filtration. This came from 
Berkefeld filter fed directly from the roof-tank, and non- 
saccharolytic Gram-negative bacillus similar that cultivated 
from one the cerebrospinal fluids was cultivated from not 
only the inflow but the outflow this filter. When the use 
this water was stopped, further cases meningitis 
occurred. 

further investigation Sheffield prompted this 
incident was undertaken Smith Smith 
cultivating large inoculum drops) cerebrospinal 
fluid peptone-water room-temperature, they showed 
that (40%) 223 specimens cerebrospinal fluid con- 
tained living bacteria these specimens were almost all from 
patients not suffering from meningitis, and should have 
been sterile. Cultivation 154 these specimens usual 
methods 37° revealed contamination only 
Most the positive cultures contained Gram-negative 
bacilli, some being Ps. fluorescens and others unidentified. 


The meaning these observations that, for lumbar 
puncture the methods then employed, apparatus was being 
used which was contaminated, probably non-sterile water. 
The organisms found were mainly common water-bacteria, 
non-pathogenic the ordinary sense, whose optimum- 
growth temperature below that the body: hence 
cultivation lower temperature more frequently reveals 
their presence. This conclusion was supported two 
further observations specimens cerebrospinal fluid 
collected with adequate aseptic precautions, using needles 
sterilized heat, only yielded growth culture diph- 
theroid bacillus doubtless from the skin). Secondly, 
water from different hospitals was found frequently 
contain living bacteria, especially the bottle had been 
use before being sampled. 

The contamination syringes and other instruments 
with nondescript Gram-negative bacilli rinsing them 
water this kind must have been observed many. 
although its particular danger connection with 
anaesthesia and lumbar puncture generally was fully recog- 
nized only after the publication the Sheffield study. 

recollect occasion some twenty years ago when three 
patients one ward were reported suffering from 
septicaemia due faecalis this name 
had been given the organisms cultivated from the blood 
for the inadequate reason that they were motile Gram 
negative bacilli not fermenting any sugars. The syringes 
used for all these blood-cultures proved have been taker 
from antiseptic solution and rinsed distilled wate: 
which was not even alleged sterile the same organisn 
was readily cultivated from this water. More recently hav: 
examined specimens cerebrospinal fluid from number 
cases meningitis following lumbar puncture, and 
cultivated unidentified Gram-negative bacilli from several 
them. Rinsing supposedly-sterile distilled water 
needle used, the manometer attached it, was regarde. 
the source contamination these cases. the hospit: 
which was then working, and which these casc 
collected this time gave growth when fluid 
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cultivated peptone-water room-temperature—a higher 
proportion than the specimens examined Smith Smith. 


Meningitis due Water Bacteria Nature and Diagnosis 


These water-bacteria are entirely non-pathogenic the 
ordinary sense, and some them appear incapable 
growth, least under some vitro conditions, body- 
temperature how, then, possible that they should 
cause severe and even fatal purulent meningitis? This 
question cannot answered fully without further study, 
but the following facts may have bearing it. 

the first place, every experimentalist knows that the 
intrathecal route inoculation the most sensitive test 
pathogenicity, and clinical experience shows abundantly 
that accidental infection has graver consequences the 
central nervous system than any other part the body. 
may logically concluded that bacterial contamination 
which would readily overcome other organs tissues 
can have devastating effect this situation. 

Secondly—although this part conjecture—cerebro- 
spinal fluid likely admirable medium for the 
growth bacteria accustomed fluid habitat containing 
low concentration nutrients. Such organism intro- 
duced into the spinal canal might multiply extensively within 
few hours, its active motility aiding widespread dissemina- 
tion. sufficient numbers are introduced, may occur 
when any fluid injected into the spinal canal, possible 
that their presence might excite inflammatory reaction 
without further multiplication. Assuming that reported 
cases aseptic meningitis have been this nature, there are 
thus three possible explanations for the sterility the cultures 
(i) that the organisms are incapable growth under 
any conditions 37° and have not, fact, multiplied 
the spinal canal all (ii) that they have multiplied but have 
been destroyed phagocytosis (iii) that they are capable 
growth cerebrospinal fluid body-temperature, but 
not, that temperature, the culture-medium used. 

Only further study the combined nutritional and tem- 
perature requirements strains Gram-negative bacilli 
isolated from cases this type meningitis can finally 
elucidate this question. That some them will grow 
ordinary culture 37° shown one Barrie’s cases 
and several own experience. 

The examination cerebrospinal from cases 
meningitis suspected this nature should include 
study films the deposit stained with Sandiford’s (1938) 
stain': Gram-negative organisms are thus much more 
readily distinguished than preparations which they are 
the same colour the background. Cultures should 
made not only blood-agar, incubated but 
plain agar and peptone-water, incubated 25° 
merely kept room-temperature. 


Other Sources Contamination 


has recently been pointed out Evans (1946), there 
are several possible sources contamination when menin- 
gitis follows the administration spinal anaesthetic. 
They include the anaesthetic solution itself (although this 
has never been directly incriminated), the instruments used, 


1 [Sandiford’s counter-stain is made up as follows: malachite green 0-05 g., 
pyronine 0-15 g., distilled water to 100 cm.* Apply for 2 minutes, flood off with 
water (but do not wash) and blot. Cells and nuclei stain bluish green. Gram- 
positive organisms are purple-black, Gram-negative organisms red. The stain 
keeps for about a month.—Eb.] 


the hands the operator, and the skin the patient. Evans 
(1945) himself has reported fatal cases meningitis due 
Ps. pyocyanea following spinal anaesthesia which the 
source was not traced. The syringe and needle used had been 
kept spirit and were rinsed sterile saline: this saline 
was believed above reproach, but Ps. pyocyanea had 
recently been much evidence the hospital and had been 
found specimen cerebrospinal fluid from patient 
without meningitis, this contamination being traced 
sterile distilled water kept Winchester-quart bottle.* 

Contamination from the skin, whether patient 
operator, likely cause staphylococcal meningitis 
such case reported Worth (1945), which the primary 
lesion was interspinous abscess following diagnostic 
lumbar puncture. Another possible source contamination 
was reported Hewer Garrod (1942); ampoules 
spinal anaesthetic solution which formerly had their descrip- 
tion etched the glass were supplied during the war with 
paper labels. These ampoules had been immersed spirit 
sterilize their outer surface and subsequently placed 
sterile water which the label came off. Bacteriological 
study showed that immersion spirit does 
gummed label; the water which this was soaked off 
consequently became heavily contaminated. 
methods suggested avoid this risk were sterilization 
formaldehyde vapour, the omission any attempt 
sterilize the whole outer surface, the ampoule being held 
sterile towel and the neck etherized before opening. 


Recommended Aseptic Technique 


The induction spinal anaesthesia operation which 
calls for full aseptic technique. The operator should wear 
gloves, gown and mask, and particular care should given 
the disinfection the patient’s skin. Evans (1946), who 
fully describes these and other precautions, recommends 
that the needle and syringe used should boiled. this 
connection reference should made the recent Medicai 
Research Council (1945) memorandum the sterilization 
From experiments described here clear that 
chemical method sterilizing syringes satisfactory. 
Spirit, particular, fails disinfect the crevices the 
interior syringe, especially the Record (glass and 
metal) type. 

view these findings would rash trust disin- 
fection spirit for needles. Disinfection 
heat all apparatus used connection with lumbar 
puncture for any purpose therefore strongly advisable. 
Boiling reasonably safe method but, pointed out 
the memorandum, the ideal method enclosure tube 
and sterilization dry heat 160°C. for hour. The 
only disadvantage this method that the cement some 
metal-and-glass syringes melts below this temperature 
all-glass syringes are these 
are used, the syringe, needle, and the manometer used 
diagnostic lumbar puncture, can encased and sterilized 
dry heat, and thus kept ready for use any time. This 
the ideal method sterilization, and should much 
more widely used for this and number other purposes. 
has the incidental advantage connection with diagnostic 
lumbar puncture that the fluid obtained the pure state, 


® [A Winchester quart is approximately 2-25 |.—Epb.] 
* [See BMB 773/158 for a review of this memorandum.—Eb. ] 
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unmixed with anything else. Apparatus wet with water 
saline may completely falsify the results chloride 
estimation. 

The practice placing sterile instruments ready for use 
bowls water, using such water wash them free 
disinfectant, has been shown involve serious risks. 
has been autoclaved closed vessel with protected rim, 
which opened immediately before use. After one such 
use the remainder should discarded. The quite prevalent 
idea that water necessarily sterile because has been 
distilled entirely tap-water, filtered water, and 
any water, even previously sterile, which has been exposed 
contamination, are all unsuitable agents aseptic 
technique. The existence bacteria which can survive, and 
apparently even multiply, such fluids deserves much wider 
recognition. The elimination such water from surgical 
use other kinds would step the right direction. 

seems least probable, although admittedly cannot 
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TRICHLORETHYLENE 
ANAESTHETIC AGENT 


LANGTON HEWER, B.S., D.A. 
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Historical 


Trichlorethylene was introduced general anaesthetic 
somewhat unusual manner. 1939, the secretary the 
joint Anaesthetics Committee the Medical Research 
Council and the Royal Society Medicine was approached 
chemist, Mr. Chalmers, Muswell Hill, who stated 
that trichlorethylene appeared excellent general 
anaesthetic and suggested that might used anaes- 
thetists. This did the result experiments with the 
drug which had made upon himself. 

looking into the matter, the Committee found that the 
only published work the use trichlorethylene human 
anaesthesia was paper Stricker, Goldblatt, Warm 
Jackson (1935) America, describing series 300 short 
administrations for minor operations. The results were 
inconclusive the following year (1936) the Council 
Pharmacy and Chemistry the American Medical Associa- 
tion considered that case had not been completely 
made for the usefulness the drug. 

these circumstances, was considered worth while 
investigate the effects trichlorethylene fully with view 
finding out whether had any place anaesthesia, and the 
writer was asked carry out this work. The investigation was 


TRICHLORETHYLENE ANAESTHETIC 


Langton 


proved, that contamination with water-bacteria has been 
the cause most cases meningitis following 
spinal anaesthesia. the absence any other reasonable 
explanation, this hypothesis deserves least the fullest 
investigation connection with any cases which may occur 
hereafter. 

Summary 


There good evidence for believing that many cases 
meningitis following spinal anaesthesia are due 
infection the spinal canal Gram-negative bacilli 
types found water used for rinsing syringes and needles. 
The presence such bacteria not necessarily detected 
ordinary methods cerebrospinal-fluid examination. 

All apparatus used for puncture for any purpose 
should sterilized heat, preferably dry heat. 

Water used for surgical purposes and believed 
sterile frequently not so. The use such fluids, unless 
from freshly-opened vessel which has been autoclaved, 
condemned. 


Medical Research Council (1945) War memorandum No. 
The sterilization, use and care syringes, London 

Nunziata, J., Castellucio, Peralta, (1944) Rev. Asoc. 
méd. Argent. 58, 819 

Sandiford, (1938) Brit. med. 1155 

Smith, Smith, (1941) Lancet, 783 

Worth, (1945) Lancet, 634 


done the department anaesthesia St. 
Hospital, and the results were embodied three papers 
(Hewer, 1942; 1943). 

Since then the use the drug has spread rapidly, and 
now generally recognized have definite place anaes- 
thesia spite certain disadvantages which will referred 
later. 


Chemical and Physical Properties 


Trichlorethylene has the chemical formula 
and colourless liquid with specific gravity 1-47, 
vapour density 4-53, and boiling point 87°C. 
not inflammable, and its vapour will not explode when mixed 
any proportion with air. 

The liquid has odour resembling that chloroform but 
without its pungency. practically insoluble water, 
but will mix with any proportion ether. Commercial 
trichlorethylene used for such purposes the dry-cleaning 
clothes and the degreasing metals, but this grade must 
not used for anaesthesia various impurities can give 
rise toxic symptoms such vomiting, vertigo, optic 
neuritis, and nerve palsies. specially purified preparation 
known Trilene has been marketed Great Britain for 
inhalation anaesthesia. This stabilized the addition 
thymol and coloured blue for easy identification. 


Effects Inhalation Trichlorethylene 


The first stage anaesthesia characterized marked 
degree analgesia which renders the drug very useful for 
much minor surgery, painful dressings, dental drilling and 
other procedures where surgical anaesthesia unnecessary 
undesirable. Trichlorethylene analgesia also tending 
replace nitrous-oxide-and-air midwifery many parts 
Britain. 
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The first plane the third stage anaesthesia marked 
shallow? slow respiration with the patient normal 
colour, and with blood-pressure and pulse-rate within the 
usual limits. Muscular relaxation variable but 
insufficient for the operation hand, attempt should 
made deepen anaesthesia with trichlorethylene but 
change ether should made temporarily, or, alternatively, 
relaxation can obtained other means, such nerve- 
sodium 

the narcosis pushed the deeper planes the third 
stage, the respiration-rate will rise, the tidal exchange will 
fall, and the patient’s condition will rapidly deteriorate. 
Tachypnoea should always regarded sign over- 
dosage with trichlorethylene. 

Irregularities the pulse are common with all inhalation 
anaesthetics. Recent work with the electrocardiograph 
(Barnes Ives, 1944) shows great variety changes from 
the normal rhythm. seems probable that most these 
are little clinical importance, except possibly multifocal 
ventricular tachycardia which, the case chloroform, can 
precede ventricular fibrillation. This type arrhythmia has 
been recorded about 10% cases anaesthetized either 
with trichlorethylene with cyclopropane, but primary 
cardiac failure fortunately extremely rare with either 
these drugs. 


Methods Administration 


Since trichlorethylene has relatively low volatility, the 
open-mask method administration unsatisfactory, the 
gauze would soon become saturated. 


TRICHLORETHYLENE AUTO-ANALGESIA 


Hill’s apparatus for self-administered trichlorethylene. The 
apparatus shown the position used for dental analgesia. 


FIG. INHALER FOR FULL ANAESTHESIA WITH 


TRICHLORETHYLENE 


Draw-over inhaler for use with trichlorethylene (TCE) when 
full surgical anaesthesia required. necessary, ether may 
added adjusting the tap the second bottle. 


general analgesia only required, self-administration 
can taught patient quite easily, using simple 
draw-over apparatus such Freedman’s. air-hole 
closed the patient’s finger used, Minnitt’s gas-air 
analgesia apparatus. This apparatus has proved very satis- 
factory midwifery. 

For analgesia during dentistry (e.g. painful drilling) 
blow-through apparatus such that Hill (1944) more 
reliable, owing the difficulty obtaining perfectly air- 
tight fit for the nose-piece. The patient squeezes rubber 
hand-bulb which supplies weak vapour the nose 
required (Fig. 1). 

order secure full anaesthesia with trichlorethylene and 
air, inhaler such Marrett’s quite satisfactory. The 
vapour concentration adjustable, and second bottle 
enables deep narcosis secured with ether necessary 
(Fig. 2). 

Should gas-and-oxygen apparatus available, trichlor- 
ethylene can placed the chloroform bottle and used 
adjuvant nitrous-oxide-and-oxygen. The amount 
necessary extremely small, averaging only few per 
hour. When narcosis has been progress for some time, the 
trichlorethylene can often turned off altogether for con- 
siderable periods. This form anaesthesia most useful 
for the many operations which complete muscular relaxa- 
tion unnecessary but attempt should made push 
trichlorethylene tachypnoea and other signs overdosage 
will appear. 

The total rebreathing technique with absorption 
soda-lime not suitable for use with trichlorethylene, 
certain circumstances chemical reaction can occur 
which may cause the formation toxic products (Carden, 


) 
After-effects 


Post-anaesthetic nausea and vomiting are definitely less 
than after ether narcosis, and patients who have experienced 
each usually volunteer the statement that they prefer 
trichlorethylene. 


1 [See BMB 817, a report of an experimental investigation on the cause of this 
shallowness of respiration.—Eb. } 
[See BMB 824—Eb.] 
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Pulmonary complications can occur after any operation 
performed under any type anaesthesia analgesia, and 
their etiology far from simple. would appear, however, 
that dilute trichlorethylene vapour causes practically 
irritation the respiratory passages and does not stimulate 
the production saliva and mucus anything like the same 
degree ether. 

date, only one case liver-damage has been reported 
from the use trichlorethylene. 


reproduced from Hill (1944) 
permission Dr. Basil Fig. reproduced from Hewer 
(1942). 
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Historical 


the sixteenth century, explorers South America, such 
Magellan, discovered that some the natives the 
Orinoco region were preparing decoction from certain 
plants and were smearing the arrow-heads which they 
used for shooting big game. animal hit such poisoned 
arrow usually became paralyzed almost immediately. 

1800, von Humboldt found that the arrow poison was 
made from particular type creeper which was named 
later Strychnos toxifera. 

Some sixty years later, Claude Bernard (1865) and others 
showed that the active principles the poison were con- 
tained group alkaloids which were collectively called 

Research into the exact effects curare the human body 
was held for long time owing various toxic effects, 
such bronchospasm, which are now known due 
other substances the crude curare. Even so, some success 
was obtained (Cole, 1934) treating tetanic spasms this 
agent. 

1935, King, the National Institute for Medical 
Research, London, succeeded isolating the pure alkaloid 
which was called d-tubocurarine chloride. From this moment, 
knowledge the action the drug increased rapidly and 
quickly came into use therapeutic agent. 


ANAESTHESIA 


was soon found that pure curare could used 


minimize the risk trauma 
therapy mental patients. the drug injected intra- 


venously just before the current switched on, the resulting 
convulsion greatly softened and fractures and disloca- 
tions are much less likely occur. 

Canada, intravenous curare was first employed 
muscle relaxant during light anaesthesia Griffith 
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Conclusions 

From the foregoing remarks will seen that purified 
trichlorethylene has been shown excellent inhalant 
drug for producing general analgesia. also useful for 
light general anaesthesia, preferably given with nitrous-oxide- 
and-oxygen, especially ignition risk present. Trichlor- 
ethylene should not used produce profound narcosis 
and should not given closed-circuit apparatus with 
soda-lime. 


Hewer, (1941) Brit. med. 924 

Hewer, (1942) Proc. roy. Soc. Med. 35, 463 

Hewer, (1943) Proc. roy. Soc. Med. 36, 463 

Hill, (1944) Proc. roy. Soc. Med. 37, 475 

/Marrett, (1942) Brit. med. 643 


(1935) Curr. Res. 14, 
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Johnson (1944), and this proved successful that its use has 
spread rapidly. 
Action 

probable that the main action pure curare 
neutralize the acetylcholine mechanism transmission 
nerve impulses the myoneural junction. Thus the volun- 
tary muscles are paralyzed, the diaphragm being affected last. 

For all practical purposes, the effect injecting curare 
can regarded giving the patient transient attack 
myasthenia gravis and the existence this disease appears 
the chief absolute contra-indication the method. 

The antidote for overdosage the same the drug used 
the treatment myasthenia gravis, viz. prostigmine. 

Curare causes temporary loss tone peristaltic 
activity the smooth muscle the intestine (Gross Cullen, 
1945), but has little effect the stomach. 

normal dosage, curare has practically effect the 
central nervous system, that neither anaesthetic nor 
analgesic. When injected intravenously into lightly 
anaesthetized patient, complete muscular relaxation occurs 
within minute with appreciable fall blood- 
pressure. This has hitherto proved impossible any other 
means and must regarded great advance anaes- 
thesia. would seem that curare provides all the advan- 
tages high spinal block (relaxed, silent abdomen, etc.), 
without the disadvantages and dangers (fall blood- 
pressure, contracted intestines, sequelae, etc.). curious 
fact that visceral traction, etc., curarized patient does 
not produce the falls blood-pressure that one would expect 
lightly narcotized subject unprotected splanchnic 
block. would appear that some our current views 
the production traumatic shock may have modified 
the result this observation. 

Bronchospasm rare, but has been reported, while gross 
overdosage will produce diaphragmatic paralysis. this 
occurs, gaseous exchange must maintained means 
controlled respiration until natural breathing resumed. 

Elimination curare takes place fairly quickly, partly 
destruction the liver and partly being excreted unchanged 
the kidneys. 

Preparations and Dosage 
the present time there are two preparations purified 


curare the market and unfortunately they differ 
potency. 


n 
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cm.* and consists sterile solution mg. curare 
preservative. The initial intravenous dose lightly 
anaesthetized adult from cm.* intocostrin. This 
normally given before the peritoneum opened and may 
suffice for the entire operation. For long procedures, however, 
such gastrectomy, additional cm.* may have 
given just prior closing the abdomen muscular 
relaxation has become inadequate. Intocostrin purified 
extract from the plant Chondodendron tomentosum. 

The second preparation known curarine chloride 
(Burroughs Wellcome) and put 100 mg. glass 
ampoules powder. This product claimed iden- 
tical with the d-tubocurarine chloride originally isolated 
considerably more potent than intocostrin and 
25-30 mg. usually ample total dose. 

The anaesthetics committee the Medical Research 
Council and the Royal Society Medicine are endeavouring 
bring about standardization potency all curare 
preparations, but the meantime essential realize the 
difference which present exists. 


Administration 


now, the main indication for the administration 
curare surgery has been for major abdominal operations 
difficult subjects. Many muscular short-necked, 
plethoric and emphysematous patients cannot main- 
tained state complete muscular relaxation without 
large doses general anaesthetics the addition various 
types nerve- field-blocking spinal analgesia. All 
these methods have their disadvantages whereas single 
intravenous injection curare will produce complete relaxa- 
tion within two minutes the most recalcitrant subject, 
without unpleasant side-actions. 

The actual technique used the writer induce 
anaesthesia ordinary method such pentothal sodium, 
followed either cyclopropane nitrous oxide-oxygen 
REFERENCES 
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MORTON, M.D., D.A. 


Anaesthetist, Hillingdon County Hospital, Middlesex 


Controlled respiration involves apnoea 
and artificial respiration rhythmic pressure the breathing 
bag. Actually means that the anaesthetist deliberately 
takes the function pulmonary respiration from the patient 
into his own (Guedel, 1940). accordance with 
the fundamental concepts the physiology respiration, 
apnoea during anaesthesia will occur when the carbon- 
dioxide tension the blood insufficient stimulate the 
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with minimal trichlorethylene. Nasal intubation then 
performed and, when endotracheal anaesthesia progressing 
smoothly, the patient transferred the operating table 
with the arms upon double arm splint. 
right-handed patients, intravenous drip-saline set 
for the left arm while the blood-pressure cuff and stethoscope 
are attached the right one. this time the surgeon 
should ready open the peritoneal cavity and since the 
general narcosis being maintained the lightest possible 
level, almost certain that the muscles the abdomen 
will rigid. The initial dose curare, discussed above, 
now injected from syringe into the tubing the intra- 
venous drip near the needle possible, the tube being 
pinched proximally during the actual injection. Within two 
minutes dramatic change should have occurred, the 
abdominal wall becoming slack and flaccid during 
high spinal block. This state should persist for the intra- 
abdominal part the operation, second smaller dose 
being sometimes needed for closure. The general anaesthetic 
should not, rule, ether, this itself has curariform 
action that less the drug can used and the 
are not good. extremely light plane narcosis can 
maintained, but care must taken that the patient 
does not actually become conscious may feel pain. 
Endotracheal anaesthesia recommended as, broncho- 
spasm should occur diaphragmatic paralysis result from 
overdosage, the situation readily controlled. Although 
prostigmine the physiological antidote curare, should 
rarely necessary, the respiratory exchange can main- 
tained easily with any apparatus should 
apnoea occur temporarily. 

Sequelae are conspicuous their absence and the only 
after-effects attributable curare which have occurred 
the writer’s practice are occasional complaints difficulty 
opening the eyes, which may persist for few days. This 
is, course, also symptom myasthenia gravis. 

conclusion, would appear that curare prove 
notable advance for achieving perfect muscylar relaxation 
during light anaesthesia. 


King, (1935) Nature, Lond. 135, 469 


respiratory centre. This results when the carbon-dioxide 
tension lowered artificial hyperventilation, when the 
respiratory centre sufficiently depressed narcotics 
anaesthetic drugs, e.g. opiates, short-acting barbiturates, 
cyclopropane, combination these causes. Con- 
trolled respiration, which implies the occurrence apnoea 
accordance with these principles, has been developed 
recent years mainly solution two problems inhala- 
tion anaesthesia: the production relaxation with 
cyclopropane, and the control the respiratory disabilities 
which complicate thoracic surgery. 


Applications 


Cyclopropane potent respiratory depressant, and 
unusual obtain sufficient relaxation for abdominal opera- 
tions with this anaesthetic before respiratory arrest occurs. 
But increased depth anaesthesia beyond this point, 
i.e. greater muscular relaxation, will accompany increasing 
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cyclopropane tension the blood. This can brought 
about rhythmic compression (about per minute) 
the reservoir bag order maintain the natural functions 
respiration, the intake oxygen and output carbon 
dioxide, and the same time present atmosphere 
containing sufficient cyclopropane produce the desired 
level anaesthesia. this manner the sphere usefulness 
this agent, and its attendant advantages, can extended 
the majority abdominal operations. Controlled 
respiration thus the means utilizing the otherwise 
inaccessible cyclopropane anaesthesia which 
the upper level respiratory arrest, and the lower level 
commencing circulatory depression. 

abdominal work, relaxation all-important. For 
intrathoracic surgery relaxation unnecessary, but the 
anaesthetist must prepared contend with paradoxical 
respiration and other mechanical respiratory difficulties 
caused open pneumothorax. most cases must 
also offer technique which permits repeated bronchial 
suction. Controlled respiration, i.e. intermittent positive 
pressure, provides simple and completely effective method 
overcoming the respiratory disabilities which opening 
the chest wall creates. Efficient respiratory exchange can 
maintained under all circumstances, including the simul- 
taneous opening both pleural cavities. addition, the 
non-irritating nature, rapidity action and elimination, 
and low general toxicity cyclopropane make this agent 
particular value thoracic surgery. 

However, one technical point noteworthy this method 
used for intrathoracic procedures other than total pneumo- 
nectomy. Care must taken, suitably adjusted pressures 
and frequent observations, prevent the complete collapse 
the healthy lobes (should these non-adherent) the 
operated side. Complete collapse, particularly over long 
period, favours the undesirable complication failure 
re-expand during the immediate post-operative period 
(Maier, 1944). 

The use continuous positive pressure during intra- 
thoracic operations alternative procedure. The relative 
merits these two techniques have been thoroughly dis- 
cussed recent papers (Beecher, 1940; Bradshaw, 1939 
Crafoord, 1940 Neff, Phillips Gunn, Nosworthy, 
1941). 

Both upper abdominal and thoracic surgery, con- 
trolled respiration offers one direct advantage, for what 
worth that the operative field can rendered motionless 
desired momentary discontinuation breathing-bag 
movements. 


Technique Controlled-respiration Anaesthesia with 
Cyclopropane 


Omnopon grain [20 mg.] and scopolamine grain 
mg.] form suitable premedication for most adult cases 
before cyclopropane anaesthesia. Induction with short- 
acting barbiturate (e.g. pentothal 0.5 g.) pleasant for 
the patient and has the additional ‘advantage affording 
high degree protection against cardiac arrhythmias 
during the ensuing anaesthesia (Guedel, 1940; Thienes, 
Greeley Guedel, 1941). The accompanying respiratory 
deliberately undertaken. closed circuit with carbon- 
dioxide-absorption apparatus naturally essential, either 
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the types common use the present time, i.e. to-and-fro 
circuit principles, being satisfactory. 

suitable procedure for the introduction cyclopropane 
after pentothal start with litre air the reservoir 
bag and with the absorber out (to hasten induction), and 
then start with flow cyclopropane and oxygen 
rate 500 each per minute, assisting inspiration 
pressure the bag necessary. After few minutes the 
absorber can connected, and controlled respiration can 
started spontaneous movements become inadequate. 
Cyclopropane flow can reduced intermittent trickle, 
and oxygen the basal rate about 250 per 
when the required depth obtained. detailed description 
this form technique has been given Nosworthy (1941). 

Once controlled respiration has been undertaken 
imperative procure completely airtight system. Apart 
from the waste valuable gas, undesirable fluctuations 
depth anaesthesia will follow the repeated additions made 
necessary leaking apparatus imperfect fit between 
mask and face. 

The occurrence during apnoea laryngeal spasm 
vagal-traction reflex-effect very real problem this 
type anaesthesia. Interference with controlled respiration 
this way, which readily distinguishable from the resistance 
caused the muscles expiration, must for obvious 
reasons avoided, either the intelligent anticipation 
surgical manoeuvres the use endotracheal tube. 
tube should always used such reflexes are considered 
unpredictable. Some form endotracheal technique 
also obviously necessary bronchial suction 
performed. any case pharyngeal airway can used 
with advantage from the outset. 

The untoward effects excessive endotracheal pressure 
have been made clear Adams (1940), Macklin (1939). 
Marcotte, Phillips, Adams Livingstone (1940). However. 
intermittent positive pressure little cm. water 
(which undoubtedly safe) will found sufficient 
procuring effective ventilation with open larynx under 
cyclopropane anaesthesia. satisfactory procedure 
imitate the movements normal sleep. Hyperventilation 
with its attendant alkalosis serves useful purpose with this 
agent, and avoided. 


Estimation Depth Anaesthesia 


Difficulties may encountered when estimating depth 


cyclopropane anaesthesia. These have been discussed 


Gould (1941). addition, the deliberate production 


respiratory failure removes the greatest safeguard agains 
overdosage (Beecher, 1940). From the moment apnoe: 
occurs, respiratory movements are longer available 
sign, and since the estimation subsequent depth 
paramount importance attention must paid 
point which may provide relevant information. For 
the patient’s respiratory behaviour following premedicatior 
and the induction-dose barbiturate should noted 
Watch must kept the amount anaesthetic 
since the onset apnoea. For this purpose accurate flow 
meters are essential, though estimate the 
concentration actually being inhaled any time can alway 
obtained smelling samples the mixture. Some par 
the closed-circuit system the apparatus can witl 
advantage provided with sampling tube for this purpose 
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When respiratory depression only just sufficient 
maintain apnoea, the slight rise carbon-dioxide tension 
the blood occasioned short-circuiting the absorber 
for few minutes will restart respiration. these circum- 
stances, the time required for spontaneous movements 
return gives measure anaesthetic depth terms 
respiratory depression. But means gauging deeper 
anaesthesia, when only high carbon-dioxide tension will 
stimulate the respiratory centre, this latter method becomes 
impractical and theoretically undesirable. 

The patient’s own reflex activity guide depth, 
e.g. responses evoked manipulation bronchus during 
thoracic surgery. due regard paid the nature the 
surgical stimulation progress the time, the force required 
adequately inflate the lungs during controlled respiration 
may also used measure depth (Morton, 1945). 
With increasing muscular relaxation and decreasing reflex 
irritability, progressively less resistance offered inflation. 

Much useful information with respect abdominal 
relaxation also gained noting not only the resistance 
offered but also the relative extent the resulting 
abdominal and thoracic movements. This latter point 
often particularly well demonstrated cases perforated 
peptic ulcer. these cases considerable rigidity usually 
persists under light anaesthesia, and the expiratory muscles 
offer resistance inflation the lungs. The inspiratory 
movements produced bag pressures may mainly 
thoracic. But anaesthesia deepens and relaxation develops, 
inflation becomes easier and increasing diaphragmatic descent 
evident from the increasing rise the abdominal wall. 
When immediate and well-marked abdominal movement 
accompanies inflation with endotracheal pressure less 
than cm. water, adequate relaxation for upper abdominal 
surgery assured. 

Strict attention must paid the effects operative 
shock. this connection shock and haemorrhage produce 
effects comparable with those deepening the anaesthesia. 
Relative overdosage may easily occur, and the return 
spontaneous respiration undesirably delayed unless the 
anaesthetic-concentration reduced. The rapidity 
elimination cyclopropane one the major advantages 
this agent under these circumstances. 


Return Spontaneous Respiration 


Due regard the signs depth enables the level 
anaesthesia assessed relative the threshold which 
spontaneous respiration will return. Cyclopropane 
concentration the neighbourhood 75% will produce 
apnoea with threshold out reach any known stimulus 
(Guedel, 1940). the lower concentrations more usually 
employed, respiration can restarted the introduction 
carbon dioxide into the respired atmosphere. But would 
seem preferable restore active respiration removing 
the cyclopropane rather than stimulating deeply- 
depressed respiratory centre. This can achieved con- 
tinuing rhythmic bag-compression with the absorber out, 
and periodically flushing through the closed circuit with 
air. There additional advantage introducing air 
slowly towards the end major operation—particularly 
thoracotomy, during which atmosphere rich oxygen 
has been used—as debilitated patient may not satisfactorily 
tolerate sudden change. 

difficulty may arise with abdominal cases, maximal 
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relaxation required for peritoneal closure shortly before 
the end the operation. One solution this problem 
inject rapidly very small dose short-acting barbiturate 
(e.g. pentothal 0.2 g.) immediately 
toneal edges are picked up, and commence washing out 
cyclopropane immediately after the peritoneum has been 
sewn. But unless proper balance has been arranged 
between volatile and non-volatile agents, and correct 
assessment respiratory depression has been made, there 
may insufficient time during suture the abdominal 
wall for the restoration normal breathing. embarrassing 
situation can occur which one patient remains apnoeic 
time when the induction another due. The prevention 
such occasions the outcome experience. The injection 
analeptics the usual dosage makes little lasting con- 
tribution hastening the return normal adequate respira- 
tion such cases, and the author’s opinion the use 
these drugs finds place the management patients 
recovering from controlled-respiration anaesthesia. 

circumstances should patient moved out 
reach the operating-room facilities for respiratory 
resuscitation before completely adequate spontaneous 
breathing has been re-established. This 
important shocked patients and those who have been 
deeply anaesthetized. Vigorous stimulation with carbon 
dioxide can produce sufficient hyperpnoea reduce the 
cyclopropane tensions the higher centres level 
which signs partial consciousness reappear, though 
considerable quantity the gas remains located other 
tissues. false sense security created and the patient 
may removed from the operating room this stage. 
When, however, allowed breathe normal air, the 
stimulus respiration removed and apnoeic period 
follows, during which cyclopropane re-distributed the 
body and the higher centres become 
The attendant anoxaemia introduces unnecessary hazard 
into the recovery period, and such events, though forming 
interesting link between the theoretical aspects the 
physiology anaesthesia and the realities clinical practice, 
are avoided. The carbon dioxide should 
restricted the production momentary hyperpnoea 
the end the operation, and aimed aérating the lung- 
bases after spontaneous respiration has been thoroughly 
re-established. 


Controlled and Assisted Respiration with Agents other than 
Cyclopropane 

Under ether anaesthesia, abdominal relaxation degree 
which satisfies all demands can produced whilst active 
respiration still effective and the need for controlled 
respiration does not arise. some cases, however, following 
depressant premedication and barbiturate induction, when 
ether used for thoracic surgery, spontaneous respiration 
may times inadequate. these circumstances, inspira- 
tory movements can with advantage augmentated 
suitably-timed bag-pressures. Momentary apnoeic periods, 
offering surgical convenience, can produced hyper- 
ventilating similar manner through efficient absorber. 

anaesthesia, profound muscular 
relaxation usually associated with considerable respiratory 
depression, and assisted respiration value. However, 
prolonged deep anaesthesia with pentothal alone has 
undesirable features, and balanced anaesthesia generally 
considered preferable. 
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Should used combination with inhalation 
anaesthesia procure abdominal relaxation, the attendant 
intercostal paralysis may seriously impair respiratory effi- 
ciency. such cases assisted controlled respiration 
(depending the degree respiratory depression) will 
restore optimum ventilation and allow every advantage 
taken the remarkable properties this drug. 

The employment nitrous oxide with controlled respira- 
tion for thoracic surgery has been thoroughly discussed 
Crafoord (1940), who describes mechanically-operated 
device (to replace manual bag compression) used con- 
apparatus. advises moderate hyperventilation, and 
apnoea due lowered carbon-dioxide tension feature 
this form anaesthesia. the remaining agents common 
use, chloroform may find occasional application with this 
technique (for controlling the effects open pneumo- 
thorax) the occasions when diathermy regarded 
necessity during thoracic operations the presence 
bronchopleural fistula. 


Commentary 


The controlled-respiration technique greatly enlarges the 
clinical usefulness cyclopropane, but this does not justify 
the use this agent cases more satisfactorily dealt with 
non-inhalation methods, e.g. the muscular patient requiring 
profound relaxation over long period and for whom local 
spinal analgesia not contra-indicated. 

Crafoord has pointed out that the muscles respiration 
are put completely rest during tnis type anaesthesia. 
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there increasing emphasis the rehabilitation 
the patient after operation. The rapid return the 
citizen full activity the greatest importance 
national economy, the overcrowded hospital, and the 
patient himself. This demands increasingly high standard 
surgical and anaesthetic care. 

Advances anaesthesia have inevitably resulted more 
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This complete contrast the laboured movements and 
active expiration usually associated with semi-closed methods. 
The possible influence each these factors the 
occurrence post-operative pulmonary complications 
worthy investigation. Further blood-carbon-dioxide 
studies during controlled respiration would also 
interest. 

the present state our knowledge would seem that 
the minimal amount anaesthetic which will produce 
satisfactory operating conditions is, the majority cases, 
the best amount use. This true for controlled-respiration 
anaesthesia, and inadvertent overdosage through failure 
estimate depth correctly may one the causes some 
the untoward post-operative circulatory effects which have 
been attributed cyclopropane the past. 

may urged that the production respiratory arrest 
creates too wide deviation from normal commend itself 
for routine use. However, opinion easily biased 
recollection the sinister significance respiratory failure 
caused the less-volatile agents administered open 
methods. This technique certainly eminently satisfactory 
use. post-operative effects, its advantages and 
disadvantages are mainly bound with the merits cyclo- 
propane itself, about which medical literature shows frequent 
favourable reports interspersed with occasional words 
warning. Further investigation necessary before final 
assessment can made. But there can doubt that 
efficient controlled respiration wholly preferable inade- 
quate spontaneous ventilation, and offers effective solution 
difficulties which often arise from this cause during 
inhalation anaesthesia. 


(1940) thorac. Surg. 346 

Morton, (1945) Proc. roy. Soc. Med. 38, 441 

Neff, W., Phillips, Gunn, (1942) Anesthesiology, 314 

Nosworthy, (1941) Proc. roy. Soc. Med. 34, 479 

Thienes, H., Greeley, Guedel, (1941) Anesthe- 

siology, 611 


complicated techniques, which tend restrict the practice 
whole-time specialists. The time wasted travelling 
between widely-separated hospitals and clinics, and the smal! 
fees paid—together with the shortage trained men— 
cause the anaesthetist spend unduly high proportion 
his time the operating-theatre. This has led 
considerable technical skill, but the expense clinical 
interest. The concentration his work under one roof 
may even add the time actually spent the theatre 
the anaesthetist, who denied the change scene entailed 
the ward and outpatient-duties the surgeon. 

The teamwork the operating-theatre requires full 
extending this outside the theatre, with 
the anaesthetist taking larger part pre- 
operative care, advantage would taken his special 
training sedation, the relief pain, intravenous 
techniques, and the administration oxygen and other 
gases. This increased range responsibility should then 
attract into anaesthesia more the type student who 
needed the speciality progress. Moreover the 
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overworked surgeon, competent help were available, 
should welcome the delegation responsibility the 
preparation and after-care his cases. recognized 
that this involves closer study the anaesthetist many 
problems such nutrition its widest sense, the proper 
balance between rest and exercise, and the general consider- 
ation the physiology—and pathology—of the surgical 
patient, before, during and after nor should 
neglect the psychological factors. Improvement the 
care the surgical case will follow the wider application 
knowledge already gained and may fostered careful 
record-keeping, follow-up schemes, and regular staff- 
meetings already practised some centres. 


PRE-OPERATIVE CARE 


Every anaesthetic involves risk the patient; 
during the pre-operative visits that this risk assessed and 
that steps can taken forestall reduce the complica- 
tions the operative and post-operative periods. These 
measures may take time and should considered either 
before admission the first occasion when operation 
becomes possibility comparatively little can should 
done the very eve operation. The routine 
examination, the choice pre-medication, and the selection 
anaesthetic procedure have often been fully described, 
but this paper refers some aspects which are beginning 
receive greater attention. 


Exercise and Rest 


Any patient confined bed for more than short time 
will out training.” respiratory efficiency and 
cardiovascular and muscular tone will reduced and 
will not his best withstand the combined effect 
major surgery and anaesthesia. When, therefore, patient 
has been kept hospital for any length time should 
much possible out bed, and invaluable help can 
provided the physiotherapy department arranging 
and supervising suitable exercises, especially those 
encourage free ventilation the lung-bases intercostal 
and diaphragmatic movements. These should continued 
soon possible after operation the physiotherapist, 
who can thus secure the psychological benefits active 
participation the patient his own cure. this 
connection there tendency reduce the time spent 
bed after operation and Powers (1944), paper entitled 
The abuse rest therapeutic measure surgery 
concludes that 


Prompt restoration surgical patients normal life 
essential feature convalescent supervision. 
operative activity and walking provide manifest modifications 
customary convalescent care which the process 
reconditioning may largely eliminated and early rehabilitation 
achieved. The indications for such programme are manifold 
contra-indications are apparent this study 100 
consecutive cases 


Dock (1944) has drawn attention The evil sequelae 
complete bed rest.” 


Nutrition 
Recently attention has been drawn the part played 
nutrition convalescence. Hospital diets have been shown 
frequently inadequate especially protein and vitamins. 
these protein the more important, and thought 
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factor wound disruption (burst abdomen), increased 
oedema wounds possible cause obstruction the 
stoma alimentary anastomosis), and the delayed 
healing fractures, trophic ulcers and liver-damage 
(Riegel, Koop, Grigger, Rhoads Bullitt, 1945). Reduced 
intake, deficient absorption, increased utilization and loss, 
for example, exudates, may all occur disease and 
result protein depletion. Moreover has been shown 
(Riegel a/.) that although specific cause can detected, 
other than the operation itself, patients lose weight the 
post-operative period. view this, and the fact that 
protein intake likely reduced for some time after 
operation, every effort should made improve the patient’s 
nutrition before operation increasing protein the diet 
and avoiding any prolonged pre-operative starvation. 
recent paper Cuthbertson (1945) should consulted. 

Vitamin deficiencies are unlikely arise healthy people 
eating mixed diet, but impaired appetite, vomiting, 
diarrhoea, dietary restrictions institutional feeding may 
produce them. Deficiency thiamin (vitamin B,) may 
contribute impaired gastric motility and anorexia which, 
turn, may lead decreased intake this vitamin. 
Because the part plays carbohydrate metabolism, 
thiamin has been given with glucose 
alimentation. Nicotinic acid, another the vitamins, 
known prevent some forms mental deterioration and 
its lack probably associated with some confusional states. 
Nicotinic acid deficiency may precipitated the 
administration sulphaguanidine succinylsulphathiazole 
(Hardwick, 1946), which inhibit biosynthesis this vitamin 
the gut. Deficiency vitamin (ascorbic acid) has been 
said delay wound-healing, but experimentally extreme 
deprivation men has not produced such changes. The 
most that can said present with regard these 
substances that deficiency may harmful and, since they 
are not poisonous, their intake should adequate. 

With regard vitamin possible more definite. 
This vitamin needed for the formation the liver 
prothrombin, one the substances concerned blood- 
clotting. Vitamin which fat-soluble, not absorbed 
from the bowel unless bile present, that bleeding 
expected jaundice. Gross liver-damage 
may also interfere with prothrombin formation and the 
cause haemorrhage here also the prothrombin time 
(Quick) will increased (and used test liver- 
function), but the latter case vitamin will not 
effective. Since vitamin analogue harmless, 
practice usual give mg. injection for several days 
before operating patients with obstructive jaundice. 
Should the tendency bleed persist, may usually 
controlled means blood transfusion. 


Haemoglobin 


While is, certain circumstances, possible and 
justifiable operate severely anaemic patients, there 
general agreement that better remedy the anaemia 
beforehand than rely upon transfusion during even 
after operation. Blood grossly deficient haemoglobin 
cannot carry sufficient oxygen maintain the myocardium 
liver parenchyma optimal condition these and other 
structures should have the advantage adequate oxygenation 
for some days least before having meet the extra 
demands the operative and post-operative periods. 
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Anaemia evokes compensatory increase cardiac output 
and pulmonary ventilation, and the anaemic patient’s 
reduced reserve may insufficient the event respiratory 
depression, obstruction circulatory failure. Should these 
occur, even degree which would normally little 
moment, the consequences are likely serious. 
Similarly blood-loss which would withstood when the 
initial haemoglobin level normal may prove insupportable 
the initial level low. 

Cyanosis, depending for its production the presence 
reduced haemoglobin, becomes clinically apparent only when 
the latter exceeds per 100 cm.* severe anaemia, 
however, the total haemoglobin may only per 100 
(corresponding about 30% haemoglobin), and cyanosis 
will never appear. Lesser degrees anoxia may occur 
which, not fatal, can produce irreparable damage the 
central nervous system, depress cardiac function, and may 
enormously increase the vulnerability the liver 
anaesthetic other agents and toxins. These effects are 
serious that every effort must made prevent them. 
Since cyanosis reliable sign anoxia only patients 
with normal haemoglobin, and the fact its failure 
appear deprives those attendance valuable sign 
oxygenation, anaemia any marked degree should 
treated before operation. 

Anaemia may, time permits, treated appropriate 
cases iron liver, but transfusion not infrequently 
needed. The value slow rate administration well 
recognized not only does permit the transfusion 
stopped before more than small volume has been given 
those cases gross haemolytic reaction due ill-matched 
blood, but avoids overloading the circulation, which 
especial importance children cases cardiac 
pulmonary disease. the transfusion concentrated 
erythrocytes should considered. have come 
realize, however, that should replace blood lost 
and maintain blood-volume during the operation, thus 
preventing the ill effects haemorrhage the vital organs. 

During the last few years important new problems have 
been revealed work the factor (see Taylor Race, 
1944). This antigen present about whites, 
95% negroes and 99% Chinese. patients not 
possessing this antigen (Rh negative) receive transfusion 
Rh-positive blood they may develop anti-Rh agglutinins, 
which will cause haemolysis further Rh-positive cells 
enter the circulation. This sequence events may occur 
when repeated transfusions are, given, the reactions are 
usually mild first being perhaps manifested only 
absence the expected rise haemoglobin value after 
transfusion. the significance this sign not appreciated 
the ensuing reactions may expected increase severity 
and may finally resemble the haemolytic reactions ABO 
incompatibility. highest titres anti-Rh agglutinins 
develop Rh-negative women pregnant with Rh-positive 
foetus and here violent reactions may occur. Hence ideally 
every repeated blood transfusion should Rh-compatible 
and, failing this, careful watch must kept for reactions. 
Women who are, who have ever been pregnant, should 
the light present knowledge receive Rh-compatible blood 
this involves either expert grouping the administration 
Rh-negative blood such cases. The latter is, however, 
comparatively scarce. The theoretical possibility also 
exists that single transfusion Rh-positive blood might 


sensitize Rh-negative woman, which case, should she 
have Rh-positive child, would probably suffer from 
haemolytic disease. Few people are, however, easily 
sensitized (Callender 1946). 


IMMEDIATE POST-OPERATIVE CARE 


The difficulty and interest the induction and operative 
periods may greater than that the withdrawal stage 
but they are more important. The safe return the 
patient consciousness, the release his physiology from 
pharmacological control, weaning which needs and should 
have expert guidance. General anaesthesia tends depress 
the respiratory centre, which is, however, stimulated 
many operative procedures. When this stimulus ends, 
unless the agents have been withdrawn from the circulation, 
the depression may become marked. 


Fortunately most operations become 
toward the close, for example, after the peritoneum 
closed abdominal cases, and opportunity given 
lighten the anaesthesia. This should done gradually, 
avoid the persistence tissue-concentration higher 
than that the blood, which case any transient decrease 
pulmonary ventilation might followed unwanted 
deepening anaesthesia. Similarly, the oxygen and carbon- 
dioxide level should kept nearly normal possible 
during the administration, order that the respiratory 
centre may not become apnoeic when the patient returns 
atmospheric breathing. These two considerations call 
for caution the use carbon dioxide effect the rapid 
de-etherization patient forced breathing. 


sudden fall oxygen tension should not permitted 
after major procedures, and this may avoided 
gradually increasing the nitrous oxide, admitting air 
into the circuit, the latter having the advantage that the 
atmospheric nitrogen much less quickly absorbed the 
pulmonary alveoli than nitrous oxide oxygen, and thus 
delays any collapse behind the mucous plugs which may 
later obstruct the bronchi. 


this stage, and before the patient moved, the upper 
airways should necessary cleared the 
volume and the purulent nature the secretions often 
unexpected, and obvious potential cause pulmonary 
complications. Similarly, and indicated, before the 
withdrawal endotracheal tube suction catheter may 
passed into the main bronchi. This and care 
the respiratory tract the end operation becoming 
recognized most useful measure the prevention 
chest complications. Should this judged insufficient, anc 
more especially the presence known lung disease 
persistent secretions, cyanosis poor circulatory 
bronchoscope may passed and aspiration repeated unde: 
direct vision. 


When reflexes are still abeyance, their vigilance 
dulled the remaining anaesthetic sedation, the patien: 
will need protection from the danger inhalation 
secretions, blood, vomit and other foreign matter until 
the anaesthetic agent removed and the period 
post-operative medication past. This provided 
possible vigilant nursing-care, and arranging 
patient that the mouth directed downwards. This can 
done after most operations placing the patient the 
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lateral position, which has the added advantage that the 
tongue and jaw tend fall forwards away from the posterior 
pharyngeal wall, thus lessening the risk respiratory 
obstruction. 


Fluids 


The present views the post-operative administration 
fluids include the following points. the first place 
presumed that the pre-operative care the patient has 
ensured that any shock, gross anaemia, dehydration 
salt-depletion will have been corrected far possible 
before operation. Chloride deficiency should suspected 
when the patient has had vomiting, diarrhoea, has had 
continuous gastric aspiration, and may inferred from the 
absence urinary chlorides indicated the failure 
silver nitrate produce cloudy deposit when added 
urine acidified nitric acid. 

Any blood lost during operation should replaced 
once, and ordinarily further transfusion blood should 
needed except the case continued haemorrhage 
fall haemoglobin. conditions resulting marked 
haemoconcentration, with raised haemoglobin value and 
decreased blood-volume, the circulating volume should 
increased serum plasma. These contain valuable 
protein, remain longer the vessels, and have little tendency 
cause oedema. They are more expensive than glucose 
saline solutions, which are, however, free from risk 
infective The use acacia provide solutions 
higher osmotic power has been followed liver damage, 
and the search for suitable solutions continues. 

has been shown (Coller Maddock, 1940) that during 
ordinary operation, 1-14 litres fluid are lost 
the patient various routes. the patient will 
able drink sips within few hours operation, but 
since drinking may restricted nausea after major 
the patient’s thirst during the early post-operative period 
the routine administration pint [about 0-57 tap- 
water per rectum before recovers consciousness. This 
procedure may repeated intervals, and seems 
tolerated more easily than continuous rectal drip, but 
even many cases cannot supply sufficient fluid 
continued long enough. has however the great advantage 
that this route not possible overload the circulation 
with fluid and chlorides, risk which present—in children 
especially—with intravenous methods. useful this 
connection remember that the adult need for water 
about pints 1.) the hours, and for salt, much 
contained one pint isotonic saline. 
Glucose tolerated large amounts, and since 
solution distilled water isotonic, pints (2.251.) 
this solution, sterile and pyrogen-free, together with pint 
(0-57 1.) isotonic saline may given intravenously and 


1 The unusually long incubation james of up to three or more months has 
delayed the recognition of infective titis as a sequel to the administration of 
blood or blood-derivatives. The causative virus is not destroyed by refrigeration, 
filtration or by any of the preservatives or antiseptics at our disposal. Moreover 
the pooling of transfusion fluids infects the whole bulk, dilution not reducing 
the effect of the virus. Thus transfusion of blood from one donor is less 
likely to be followed by hepatitis than is the administration of pooled plasma or 
serum, though the latter is now being produced in smaller batches. It has been 
realized for some time venereal-disease clinics that jaundice transmitted 
traces of blood in syringes and needles and that only sterilization by heat is 
effective. The use of carbolic, spirit or other disinfectants is inadequate and the 
application of this knowledge to the preparation of syringes used for intravenous 
anaesthesia is overdue. The delay is, in part, due to the difficulty and expense 
involved in the replacement of the popular ‘‘ Record” type syringes by the more 
heat-resisting all-glass patterns. 
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will meet normal requirements. Since glucose normal 
saline hypertonic, its use may followed some 
phlebitis. cases where fluids and chlorides are being 
lost vomiting, gastric suction, when large volumes 
fluid pass into the bowel ileus, then the quantity 
given must increased even intake pints 
1.) more per day, which should saline. 
helpful the intake mouth, the intake infusion, 
the amount lost vomiting, and the urinary output are all 
entered fluid-balance chart and this, together with the 
specific gravity the urine and its reaction silver nitrate 
(vide supra), usually sufficient guide (Atkins, 1944) and 
will serve prevent overdosage, which the whole more 
harmful than little dehydration. Similarly, since excess 
chlorides may not eliminated the kidney and may 
cause pulmonary oedema, probably wise give too 
little rather than too much saline, and use fluids such 
glucose serum plasma and add saline only 
such amounts ensure that chlorides are excreted 
the urine sufficient quantity produce only light, 
cloudy deposit the addition silver nitrate. When any 
doubt arises the plasma chloride should estimated. 


Heat 


The cold, pale skin the shocked patient now regarded 
being due peripheral vasoconstriction, which diverts 
the reduced blood-volume the more vital organs. The 
production good skin-colour applying heat defeats 
this defence-mechanism, and may followed fall 
blood-pressure and deterioration general condition. Heat 
also increases the metabolism the tissues, thus creating 
increased oxygen-need which may deprive other more 
important tissues oxygen and, the case vascular 
injury, may cause demand which cannot always met and 
which may precipitate gangrene. 

Morphine given hypodermic injection patients with 
either surface vasoconstriction peripheral circulatory 
failure slowly absorbed, and unless this state affairs 
appreciated second dose may given. When the blood- 
flow the site injection increases after resuscitation, 
absorption will become complete and overdosage may 
result. Where this possibility exists, morphine can given 
with greater safety and precision the intravenous route. 


LATER POST-OPERATIVE CARE 
Pulmonary Complications 


Major post-operative pulmonary complications have been 
closely studied during recent years. Veal Van Werden 
(1937) have pointed out that while this more careful 
observation has resulted apparent increase their 
frequency, the better prophylaxis and treatment have been 
followed fall mortality from these causes. 

Atelectasis the most common, and, since the usual 
precursor more serious complications, the most important. 
Occasionally the whole lobe, even lung, collapsed. 
More often the areas affected are small and scattered fairly 
widely the basal zones one lung, less frequently both. 
Clinically the onset usually sudden, within the first 
hours, with fever and tachycardia. There some cough, 
but this lobular form, unless very widespread, dyspnoea 
and cyanosis are not prominent features. The physical signs 
include varying degrees dullness percussion, weak 
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air-entry, and times bronchial breathing with some 
mediastinal displacement unilateral cases. With massive 
collapse one more lobes the symptoms and signs, 
including dyspnoea, cyanosis, and mediastinal displacement, 
are more marked. The pathogenesis considered the 
absorption the blood-stream the gases retained behind 
bronchial plug mucus. retard this absorption 
that some gas such atmospheric nitrogen, less often 
helium, can admitted the end the operation the 
anaesthetic circuit order replace the too-readily- 
absorbable nitrous oxide oxygen. While this probably 
the main factor, has been shown that ciliary activity can 
move plug towards the larynx sufficiently 
powerfully produce behind the plug negative pressures 
far greater than any normally recorded the pleural cavity, 
and these are easily capable causing collapse the alveoli 
(Hilding, 1944). 


The formation the mucous plug favoured the 
presence increased secretions recent infections the 
respiratory tract, gross pulmonary disease, heavy 
smokers, and perhaps the indiscreet use ether. The 
nature the secretions most important, and found 
that small amount tenacious mucus, chronic 
bronchitis, more harmful than larger but more fluid 
collection such found bronchiectasis. this 
account, many prefer hyoscine atropine, and most consider 
the post-operative and repeated use any belladonna 
derivative unwise. Should bronchospasm occur, piece 
mucus too small obstruct normal bronchus may form 
plug, and this tenacious consistency may remain 
film across the bronchial lumen after its relaxation. 
Pentothal and cyclopropane both tend cause broncho- 
spasm. the other hand, the bronchial dilatation which 
accompanies the use ether more than compensates for 
the excess secretions produced. This may one reason 
why the use the so-called non-irritant agents has not been 
followed any marked reduction thenumber ofatelectases. 


health, mucus raised the ciliary action alone 
(Negus, 1933). When secretions are excessive the cough- 
reflex stimulated, often the movement, due the 
tidal exchange, mucus different and more sensitive 
area mucous membrane. After operation, the cough- 
reflex may depressed during prolonged recovery-period 
heavy sedation, but far more important the effect 
pain from the site operation which restricts the move- 
ments the diaphragm and intercostal muscles, and thus 
diminishes pulmonary ventilation. Moreover, the coughing 
itself painful and tends voluntarily restrained and 
made ineffective. This reflected the high incidence 
atelectasis after operations the thorax and abdomen, 
particularly those near the diaphragm, which contrasts 
strongly with the rarity this complication after operations 
elsewhere—particularly the head and limbs. 


Many points prophylaxis have been suggested above. 
Breathing exercises supervised physiotherapist before 
operation and resumed post-operatively have been found 
most useful routine upper abdominal thoracic 
surgery. The avoidance operation the presence 
respiratory infection, and careful post-operative toilet 
upper and lower respiratory passages described above 
should practised. Morphine, although depresses the 
cough-reflex, indicated carefully individualized dosage 


relieve pain: doing allows greater respiratory 
excursions and makes the clearing the bronchi coughing 
less painful. Intravenous novocaine may prove useful for 
this purpose. 

Brock (1936) advocates that, when the patient turned 
his side and all pillows have been removed for attention 
the skin the back, the nurse, while supporting any 
operative incision the chest wall abdomen, should 
induce the patient make purposeful coughs raise any 
sputum. This may more effectively carried out preceded 
the first few occasions injection morphine. 
This manoeuvre also the most effective means treating 
the established condition; then should personally 
supervised the anaesthetist surgeon, who may, save 
time, give the small dose morphine intravenously and 
should encourage the patient, who often apprehensive, 
make the effort which usually rewarded the expectora- 
tion tenacious mucus mucopus. 


this procedure unsuccessful impractical, Magill 
tube may passed under local anaesthesia through the nose 
into the trachea, and suction catheter may then 
introduced evacuate the secretions—the coughing evoked 
probably contributing largely the success the practice. 
Alternatively, bronchoscopy performed with the patient 
sitting bed not difficult and the suction, being under 
direct vision, likely even more effective. The relief 
given the patient these methods marked and can 
life-saving. Moreover must remembered that persisent 
atelectasis probably not infrequently followed infection 
with resulting purulent bronchitis and pneumonitis. Although 
these, many cases, respond chemotherapy, the dangers 
pulmonary sepsis with resistant organisms are grave 
that every effort prophylaxis must made. Nosworthy’s 
paper Bronchoscopy the prevention and treatment 
traumatic and post-operative pulmonary (1944) 
summarizes his views and practice and should read. 


The tendency atelectasis spread fresh areas and 
recur after treatment, not unexpected view its 
pathogenesis. This point emphasized McGrath (1945). 
who teaches that the initial episode should taken 
warning possible recurrences and urges their 
treatment along the lines suggested above. 


Pneumonia after operations now held usually the 
sequel atelectasis. The treatment this primary condition 
not only important prophylactically, but should, modified 
accordance with the patient’s general state, continuec 
promote re-expansion and prevent the spread 
collapse fresh areas. view the long period 
which atelectasis may persist, and the comparative rarity 
pneumonitis following it, chemotherapy should 
until the occurs, and, view the toxicity 
inconvenience the drugs our disposal, should not 
employed prophylactically. 

The possible role pulmonary infarction the causatior 
pneumonia undecided. addition those cases duc 
peripheral thrombophlebitis, there the pulmonar: 
infarction which results from cardiac failure, especially 
old people. 


The inhalation vomitus may follow operation 
patients with full stomach, and commonly results 
pneumonitis which not seldom progresses abscess 
formation. This may the result the delayed gastri 
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emptying which accompanies apprehension some patients 
—more especially children. Impatience and the pressure 
work have resulted catastrophe many outpatient 
departments. When essential proceed, the stomach 
should emptied—in children emetic and adults 
the alimentary tract gastric intestinal dilatation, 
where vomiting may expected, withhold gastric lavage 
and aspiration involves taking risk, normally unjustifiable, 
the patient’s expense. Patients too ill for this procedure 
are possibly moribund for lack it, and certainly too ill for 
general spinal anaesthesia. Unorthodox techniques such 
pentothal and curare may serve specially skilled hands 
but, general, few exceptions can made with any safety. 


Thrombophlebitis 


The intravascular clotting blood the veins serious, 
relatively uncommon, complication after operation. The 
patient not only exposed the risk pulmonary embolism, 
but may receive such damage the circulation the legs 
that oedema, pain and skin-ulceration result long- 
continued disability. The concern felt the attendants 
communicates itself the patient, 
neurosis often added complication. 

The causative factors responsible for intravascular clotting 
are only partly understood. Many these, such age, sex, 
time year, and the presence malignancy, cardiac disease, 
anaemia, dehydration and immobilization, are concerned 
thrombosis, both patients after operation and those 
whom operation has been performed. The higher 
incidence those subjected operation associated with 
changes the blood, which the increase blood-platelets 
and decreased clotting-time are the most easily estimated 
and most significant. From the clinical point view, 
venous although itself insufficient cause clotting, 
the greatest importance. favoured inactivity 
the muscles the leg, which normally their contractions 
intermittently compress and empty the adjacent veins. 
Stasis may also result from the constant pressure pillow 
under the knees from tight bandages. The main veins 
the abdomen thorax, may subject pressure from 
without ascites, abdominal distention pleural effusion, 
they may distended the back-pressure cardiac 
failure. negative inspiratory pressure the thorax 
normally aids the venous return the great vessels, and this 
will adversely affected the restricted pulmonary 
ventilation which may occur disease and after operations. 

Three main types venous thrombosis after operation 
are described. 


The superficial thrombosis following intravenous therapy 
—especially hypertonic irritant solutions—or 
varicose veins, seldom followed serious con- 
sequences. 

ii. Thrombosis the deep veins giving rise tenderness 
the calf and pain dorsiflexing the foot 
commonly accompanied pain, fever, oedema and 
lymphadenitis, and the tenderness and thickening 
the vein spreading Scarpa’s triangle results 
the fully-developed picture phlegmasia alba dolens. 
The clot this type thrombosis firmly anchored 
the inflamed venous wall. The danger lies the 
impairment circulation, which may leave painful, 
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swollen and ulcerated leg, rather than the possibility 
embolism. 


iii. The third type thrombosis not accompanied 
much inflammation the vein-wall, and therefore 
relatively symptomless and associated with loosely- 
adherent clot. Here there considerable risk 
embolism when the patient becomes more mobile. 

The aetiology suggests many points prophylaxis, but 
the most important probably early and frequent movements 
the leg muscles empty the deep veins the calf and foot. 
These exercises can performed comfort and safety 
almost every case, and seem more likely effective than 
the lifting rigid terrified patient into chair the 
first second post-operative day. They can combined 
with breathing exercises under the supervision the physio- 
therapist, and should precede the early mobilization the 
patient where this not contra-indicated. The use 
knee-pillow maintain the so-called Fowler’s position 
unnecessary and should avoided. 

Where thrombosis has occurred the past, judged 
likely occur, the clotting-time should estimated, and 
this found decreased, anticoagulant treatment 
heparin dicoumarin should considered after operation. 
The use these substances must controlled frequent 
estimations the clotting-time, since, this too prolonged, 
bleeding from the wound may occur (Barker, Cromer, 
Hurn Waugh, 1945). 

Dicoumarin diminishes the production prothrombin 
the liver within 24-48 hours after oral administration. 
Herrmann, excellent account, Venous thrombosis 
and pulmonary embolism (1945), which should consulted, 
and which this note largely based, recommends single 
dose mouth 300 mg. the first day, 200 mg. the 
second day and 100 mg. each successive day until the 
prothrombin time exceeds seconds. The subsequent 
dosage dicoumarin should varied maintain this level 
which venous thrombosis most unlikely occur. 
This drug has superseded heparin except where rapid effect 
needed, pulmonary embolism. Here, the administra- 
tion heparin, 300 mg. 1,000 ml. saline slow 
intravenous drip over hours, usually sufficient prevent 
fresh clotting without affecting clots already formed. The 
clotting-time should estimated and the heparin continued 
until the dicoumarin, which should have been given when 
heparin was started, takes effect. 

Anticoagulant therapy contra-indicated any blood 
disease which bleeding may expected, hepatic 
active tuberculosis, nutritional 
deficiency, and the presence open wounds. the 
event haemorrhage emergency operation, the pro- 
thrombin time may reduced large dose vitamin 
analogue (60 mg.) and transfusion fresh whole blood. 

The treatment recommended for the established condition 
the leg immobilization for long the inflammation 
active—usually for 2-3 weeks—with the 
(Barker Counsellor, 1938). Every effort dispel the 
oedema fluid before becomes organized and produces 
irreversible changes the tissues should made (Zimmer- 
mann Takats, 1931). Undue immobilization the 
patient, commonly due favours the 
formation fresh, loose clots, both above the adherent clot 
the affected leg and also the veins the other side. 
This risk may minimized exercising the remainder 
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the body and the anticoagulant drugs already described. 
Later, pain and oedema may sometimes reduced 
paravertebral block with procaine described 
Leriche Kunlin (1934), but most patients will require the 
support elastic bandage. 

Pulmonary Embolism may rapidly fatal, but often 
preceded smaller embolic incidents. The cause death 
probably not wholly mechanical but great part due 
the intense stimulation abnormal reflexes the autonomic 
immediate use atropine and papaverine, and the avoidance 
morphine and digitalis which may accentuate these reflexes. 
teaches that these drugs should given the first hint 
embolism. Lest small embolism should the starting 
point spreading secondary thrombosis, heparin and 
dicoumarin should also given. Since the prognosis for 
any given case uncertain, and emergency operation can 
expected succeed only very special circumstances, 
treatment for acute cases should rely prophylaxis and the 
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Oxford, and formerly the Wellcome Historical Medical Museum, London 


The Preparatory Period 


The discovery and final establishment inhalation anaes- 
thesia integral part surgical practice was partly the 
inevitable outcome scientific research, partly the result 
vagaries circumstance. Researches pneumatic chemistry 
and the physiology respiration during the seventeenth and 
eighteenth centuries prepared the way for Joseph Priestley’s* 
discovery oxygen (1774) and for elucidation 
the nature the respiratory process (1774-85). 

The work Priestley and Lavoisier found practical 
application pneumatic inedicine—the therapeutic inhala- 


*This article is based on a much longer study on The development of inhalation 
anaesthesia with special reference to the years 1846-1900 by Dr. Duncum, which 
is in the course of publication by the Oxford University Press for the Wellcome 


Historical Medical Museum. 
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use antispasmodic and anticoagulant drugs. Pilcher 
(1938) recommends operation for the comparatively rare 
cases where embolism causes right-sided heart-failure with 
pulmonary oedema, which would otherwise prove fatal 
within few hours days. 


CONCLUSION 


the outset his career, the attention the anaesthetist 
focused almost entirely the actual administration 
during operation. With increasing experience should 
able not only provide satisfactory operating conditions 
for the surgeon, but also keep constantly mind the 
attitude can much prevent minimize complications, 
and its cultivation the first importance. The application 
the anaesthetist special knowledge post-operative 
complications should benefit the patient, help the surgeon, 
and bring wider interest the speciality. 
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tion gases. Carbon dioxide, oxygen and hydrogen were 
chiefly used, but the vapour sulphuric ether also was tried. 
Indeed Valerius Cordus, who, 1540, gave the first unmis- 
takable the preparation ether, had suggested 
that drops the liquid taken mouth would loosen phlegm 
and ease stubborn coughs. 

Therapeutic inhalation was principally studied the 
brilliant circle men whom Priestley had drawn around 
him Birmingham. 1792 Thomas Beddoes, formerly 
lecturer chemistry the University Oxford, and 
ties friendship one the Birmingham circle, decided that 
pneumatic medicine ought systematically and intensively 
studied and began canvass his friends for money with 
which found research institution. 1794 the Pneumatic 
Institution was established Clifton, Bristol, and James 
the engineer (another the Birmingham circle and 
one with particular interest pneumatic medicine since 
his young son was dying phthisis) was busy designing 
apparatuses for generating and inhaling gases. 


Davy’s Researches Nitrous Oxide 


1798 Beddoes was looking for superintendent for 
Pneumatic Institution and when, during summer holiday 
Penzance, friend introduced him the 
surgeon’s assistant, Humphry Davy, 


researches undertaken his own account already markec 
him student brilliant promise, Beddoes offered him 
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the appointment Clifton. Once installed, Davy set 
work complete investigation, which had already 
begun, the physiological effects nitrous oxide. the 
course many inhalations the gas (greatly diluted with 


FIG. NOTES HICKMAN (1823) 


oF 


EXPERIMENT IST 
March 20th. I took a puppy a month old and placed it on a piece of wood 
surrounded by water over which I put a glass cover so as to prevent the access 
f atmospheric Air in ten minues he showed great marks of uneasiness, in 12 
respiration became difficult and in 17 Minutes ceased altogether at 18 Minutes 
| took off one of the Ears, which was not followed by hemorrhage. Respiration 
soon returned and the animal did not appear to be the least sensible of pain, 
in three days the Ear was perfectly healed. 


2ND 
Four days after the same puppy was exposed to a decomposition of the carbonate 
f lime by sulphuric Acid, In | Minute respiration ceased I cut off the other 
Ear which was followed by very trifling hemorrhage, and, as before did not 
appear to suffer any pain, in four days the wound healed. The day after the 
peration he seemed to require an additional quantity of food, which induced 
me to weigh him and I found he gained 9 oz. 1 Dr. & 24 grains in 9 days. 


APRIL 6TH 
I took the same puppy and proceeded as in Exper. Ist and respiration 
vas acted on in much the same manner I cut off the tail and made an incision 
ver the muscles of the loins through which I passed a ligature and made it tight. 
No appearance of uneasiness until the day following, when inflammation came 
1 and subsequent suppuration. The ligature came away on the 7th day wound 
ealed on 12th and the dog is remarkably increased in size and now perfectly well. 
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air) Davy experienced its analgesic effects, both when was 
suffering from headache and the famous occasion when 
was painfully cutting wisdom-tooth. This led him 
suggest® that nitrous oxide its extensive operation 
appears capable destroying physical pain, may probably 
used with advantage during surgical operations which 
great effusion blood takes 

1801 Davy left Beddoes order take charge the 
chemical laboratory the Royal Institution London. 
Although had been apprenticed surgeon and although 
had stated that nitrous oxide might used surgery, 
after leaving Clifton made further attempt interest 
the medical profession his discovery and the profession 
itself ignored its significance. 

the Pneumatic Institution, however, Davy had frequently 
induced others inhale nitrous oxide, order study its 
effects, and both the subjects these experiments and 
onlookers had derived considerable amusement from the 
antics which light intoxication with the 
produced. After had taken his duties the Royal 
Institution, Davy continued entertain visitors letting 
them inhale nitrous oxide, and such inhalations became 
fashionable. When, 1818, was suggested* (anonymously, 
though probably Michael Faraday) that ether vapour 
would produce effects very similar those nitrous oxide, 
ether, too, was inhaled for amusement’s sake. 


Pioneers Inhalation Anaesthesia 
Henry Hill Hickman 


After studying the literature pneumatic chemistry 
(although apparently not Davy’s monograph nitrous 
oxide), Henry Hill Hickman, young Shropshire 
practitioner, came the conclusion that the inhalation 
carbonic-acid gas would harmlessly obtund the pain 
surgical operations. During 1823 proceeded put his 
theory the test series minor operations performed 
puppies, kittens and mice. None the animals showed 
any signs pain during the removal ears, tail parts 
limbs all survived the ordeal without ill consequences 
(Fig. 1). 

Despite the success these experiments, account 
which published’ 1824, Hickman hesitated apply 
his discovery human beings without first gaining the 
support other medical and scientific men. this 
completely failed, both England, where approached 
the Royal Society, and Paris where, 1828, petitioned 
for the co-operation the Académie 


Crawford Williamson Long 


the early eighteen-forties ether and nitrous oxide 
America, and after demonstration the effects laughing 
the State Georgia, Long, young general 
practitioner the town Jefferson, was asked some 
his friends arrange similar demonstrations while away 
the evenings. Unable obtain nitrous oxide easily, Long 
provided ether vapour. the course these ether frolics, 
Long observed that and others under the influence the 
vapour frequently bruised and scratched themselves when 
stumbling about, yet did not feel any pain. This led him 
think that surgery might painlessly performed etherized 
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subjects and 1842 proved this supposition correct 
when removed three small tumours from the neck lad 
who had willingly consented During the next 
two years Long performed several other minor operations 
etherized patients, but cases which Long thought suitable 
for such treatment were not frequent his country practice, 
and although meant publish some account his 
discovery when had collected enough information, fact 
was forestalled Horace Wells. 


Horace Wells 


Wells was dentist, living Hartford, Connecticut. and 
December, 1844, demonstration the effects 
inhaling nitrous oxide, which concluded pseudo-scientific 
lecture the gas given Gardner Quincy Colton, made 
discovery similar Long’s. He, too, noticed that youth 
who stumbled into bench after inhaling, appeared unaware 
having severely barked his shins and he, too, was led 
think that surgical pain similarly might obtunded. 
Accordingly, the next day, Wells induced Colton let him 
inhale nitrous oxide that colleague might extract tooth 
from him. The success this operation led Wells adopt 
the use nitrous oxide his dental practice. 

Early 1845, having done painless extractions, Wells 
arranged (through former dental partner, William Thomas 
Green Morton) give demonstration the Massachusetts 
General Hospital Boston. Probably because the patient 
was tough young student, because the bag gas was too 
small and the inhalation too brief, the patient yelled lustily 
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his tooth came out, the audience scoffed and Wells was 


Morton and the Adoption Surgical Anaesthesia 


Profiting Wells’s experience, Morton came 
the conclusion that surgical anaesthesia was practicable, 
although not with nitrous oxide. The obvious alternative 
was ether vapour. 

After spending much thought the problem how best 
administer the vapour, and after obtaining certain 
amount sound advice, particularly that the ether used 
should chemically pure, from the chemist Jackson, 
whose pupil Morton had once been, Morton succeeded, 
September, 1846, painlessly extracting tooth 
from Eben that occasion the patient inhaled 
ether from folded cloth. 

Morton hastened arrange another demonstration the 
Massachusetts General Hospital. October, 1846, 
Morton—this time using valved glass flask containing 
ether-soaked sponge (Fig. 2)—convinced the assembled 
surgeons that surgical anaesthesia could effectively induced 
and maintained. The patient was not wholly unconscious 
during the operation—the removal tumour from beneath 
his jaw—but afterwards said that had suffered pain 
and likened the feel the knife that blunt instru- 
ment passed roughly across his neck Morton was lucky 
have succeeded well this occasion, for arrived 
the operating theatre late and flustered and the inhaler 
which used had been devised only during the past twenty- 
four hours and there had been time test its efficiency. 


FIG. MORTON’S 
ETHER INHALER (1846) 


This flask, which the 
possession the Massachusetts 
General Hospital Boston, 
said that actually used 
Morton October, 1846. 
The metal cylinder connecting 
the globe the mouthpiece 
formerly contained two leather 
flaps—one acting inspir- 
atory, the other expir- 
atory valve. The expiratory 
port lies beneath the protrusion 
just visible the neck. The 
sponge longer kept inside 
the inhaler. 
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The Boston surgeons, however, were greatly impressed and 
the accounts this demonstration which they gave friends 
and colleagues, not only elsewhere America but the Old 
World, gained immediate acceptance for etherization 
surgery. 


FIG. SQUIRE’S 
ETHER INHALER 


The Urn with its stopper, into which the ether poured. 

Valve which admits the air. 

Contains sponge saturated with ether. 
Valve which opens each inspiration, and closes each expiration. 
for the quantity atmospheric air admitted. 

for the escape expired air. 

Mouth-piece. 

Lower vase. 

Spring for closing the nose. 


FIG. 
ANAESTHESIA 1847 


early photograph show- 

ing the administration 

ether from bell-shaped 

the Massachusetts 

General Hospital Boston, 
Mass. (1847). 
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The Use Ether established Europe 


The news reached the physician Francis his 
house Gower Street, London, December came 
from his Harvard friend, Jacob Bigelow, whose son Henry 
had just read the first scientific paper etherization, 
Boston. immediately passed the news the 
surgeon Liston who, December, 1846, painlessly 
amputated leg and removed toe-nail from two patients 
who had inhaled ether from apparatus (Fig. improvised 
for the occasion the Oxford Street chemist, 

France, although news had come directly from America 
one two surgeons, was not until January, 1847, after 
accounts many successful cases had appeared the 
English Press, that was emboldened try 
etherization for himself. Others then followed his example 
and during the spring 1847 most the leading surgeons 
Europe began tentatively use anaesthesia. 

Nearly all the early inhalers had certain serious imper- 
fections glass flasks containing sponge 
often became chilled through the vaporizing process that 
the process itself was progressively checked until the patient 
was breathing little more than ice-cold air—and that with 
difficulty—owing the resistance offered narrow tubing 
and imperfectly-acting valves. Moreover, had breathe 
through small tube held between his lips, his nostrils being 
circumstances was scarcely remarkable that the patient, 
instead passing smoothly into unconsciousness, should 
have become obstreperous that surgery was 

Although Morton’s inhaler did not freeze (because the 
administrator held his hand) and did not offer great 
resistance breathing, its use was abandoned the surgeons 
the Massachusetts General Hospital February, 1847, 
because Morton had applied for patent for it. They 
adopted instead, the use bell-shaped sponge which, 
having poured plenty ether it, they applied firmly 
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over both nose and mouth, disregarding objections, vocal 
and physical, the part the (Fig. 4). 
successful did this method prove and well suited 
American conditions, that persisted without serious rival 
until the close the nineteenth century, the only modification 
the original method being the enclosure the sponge 
cone improvised from folded towel. 


Ether superseded 


Ether itself was blamed for difficulties really attributable 
faulty inhalers, and early 1847 many people had 
begun look for more manageable agent. When, 
November, 1847, James Young Simpson, professor 
midwifery Edinburgh, announced that had found 
chloroform and how could administered 
simply pouring folded cloth (some his 
colleagues used the patient’s nightcap the worsted glove 
onlooker), the use ether was quickly discarded. 
Although was not long before fatalities began occur, 
great were the disadvantages associated with etherization 
that general return its use was made. 

the United however, where the practice 
pouring ether sponge had already proved its worth, 
and Lyons and where also effective so-called 
“closed had been found—that pouring ether 
into impermeable bag, the mouth which was held 
firmly over the patient’s nose and mouth—etherization was 
soon readopted. mixtures chloroform and 
ether, which ether predominated, were preferred 
chloroform alone. 


England and the Development Anaesthetic Apparatus 


From the outset English anaesthetic practice was distin- 
guished from that other nations two features—the use 
and development automatically-regulating inhalers and 


FIG. JOHN 
SNOW 


Snow was the first 
specialize anaes- 
thesia. addition 
the references 
Dr. Duncum’s paper, 
short biographical 
note on, Snow has 
been included else- 
where (BMB 836). 


SNOW’S 
CHLOROFORM 
INHALER (1847) 


The vaporizing 
chamber shown 
section. 


the employment specialists administer anaesthetics. 
Elsewhere the simplest possible means administration were 
customary, and since the maintenance anaesthesia was 
generally regarded necessary but uninteresting routine 
procedure, the task was relegated student junior house 

Prominent both designer apparatus and the first 
specialist anaesthetist was the physician John Snow, 
London (Fig. 5). Immediately surgical anaesthesia had been 
generally adopted Snow saw that its physiological effects 
must investigated that clinical practice could based 
scientific principles. the continent Europe also, 
physiologists—notably Paris—investigated 
anaesthetic action, but they made more than occasional 
suggestions the clinicians, whereas Snow determined 
devote his career not only the study but the practice 
anaesthesia. 

Having ascertained the volume saturated ether vapour 
which given quantity air would contain different 
temperatures, Snow, during the early months 1847, 
devised inhaler which the temperature the vaporizing 
chamber was regulated water-bath that maximum 
30% ether vapour was contained the air drawn from the 
inhaler the patient’s inspiration. The anaesthetic mixture 
could further diluted with air turning aside the 
expiratory valve the facepiece—the valved facepiece itself 

November, 1847, Snow constructed, similar prin- 
ciple, chloroform inhaler (Fig. 6), which delivered what 
considered the safe maximum chloroform 
vapour the inhaled air**. During the eighteen-fifties and 
early sixties this inhaler was taken model the majority 
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English anaesthetists. 1867, however; Junker, 
doctor medicine Vienna, then working London, 
devised inhaler which stream air was driven 
hand-bellows over through container liquid 
anaesthetic, the mixture passing loosely fitting semi- 
spherical facepiece with expiratory port the 
This inhaler was originally intended for Richardson’s 
recently-introduced bichloride methylene, but was 
quickly appropriated the administration chloroform 
and soon displaced other regulating chloroform inhalers. 
Another who departed from Snow’s methods was Skinner, 
Liverpool, who, 1862, introduced the use small 
wire face-mask covered with fabric which chloroform 
was allowed fall drop drop from specially adapted 
Both Junker’s inhaler and, 
Skinner’s mask became popular Germany. 


The Search for the Perfect Anaesthetic 


the number deaths from chloroform mounted, more 
and more people, while continuing use the drug for want 
better, anxiously awaited the discovery some new 
agent combining potency and ease administration with 
safety. few people, notably Thomas 
Leeds, and John Snow?*, undertook extensive researches 
attempt find such drug. For short time during 
1857 Snow thought that had found but 
when two deaths occurred from its use his own hands, 
regretfully classed it, far safety went, being superior 
chloroform but still inferior 

1864 Chloroform Committee (nominated the Royal 
Medical and Chirurgical Society Great Britain) reaffirmed, 
result fresh experiments, that chloroform was more 
dangerous than ether because was capable directly 
paralysing the heart’s action, whereas the action ether 
was primarily upon respiration, that overdose were 
given artificial respiration would restore the patient. The 
committee maintained, however, that the clinical use ether 
was impracticable, and suggested that the best way avoid the 
dilemma would use mixtures chloroform and ether 
the hope that each drug might counteract the disadvantages 
the other. A.C.E. mixture, part alcohol, 
parts chloroform and parts ether, was particularly 

Although such mixtures did not immediately prove 
popular, despite the fact that obstetrician named Robert 
Ellis devised most ingenious inhaler for their few 
people took inducing anaesthesia with chloroform and 
then changing ether for maintenance. The committee’s 
report marks the end England both the exclusive use 
chloroform and the hope that any one perfect, all- 
purpose drug could discovered. 


The Re-introduction Nitrous Oxide into Dentistry 


Although the Americans continued exclusively use 
ether given the towel-cone method general surgery, 
1863 they readopted the use nitrous oxide for dental 
surgery. This came about through Colton, who had 
been the cause Wells’s use the gas 1844. 1862 
Colton was still travelling about the States describing and 
demonstrating the effects nitrous oxide, when happened 
that was persuaded actually anaesthetize old 
for dental extraction. This proved successful that 
similar cases were undertaken and occurred Colton that 


here was much more satisfactory occupation than that 
itinerant lecturer. 1863, therefore, founded the Colton 
Dental Association New During the International 
Exhibition Paris 1867 taught the fashionable 

American-born 
Evans, how 
make and 
gas, and the 
following year, 1868, 
London order 
pass the know- 
ledge the chloro- 
formists 

The American 
method admin- 
istering nitrous oxide, 
demonstrated 
Evans London, 
was store the gen- 
erated gas coun- 
terpoised gasometer 
from which the 
patient drew 
through length 
rubber tubing and 
mouthpiece, his nos- 
trils being pinched 
together 


AMERICAN COMBINED 
APPARATUS 


The apparatus includes generator, 
gasometer and inhaling tube 
nitrous oxide anaesthesia (1863). 


earliest days ether- 
ization (Fig. 
ternatively, gas was 
drawn off 
gasometer into rub- 
ber bag 
the patient inhaled— 
the method Wells had 
used, although the bag 
was now 
immediately occurred 
the London anaesthet- 
ists that these methods 
could improved upon. 
During the course 
the year 1868 nitrous 
oxide was compressed 
(first done Faraday** 
1823) and made avail- 
commercial 
When the tap the 
cylinder was opened, the 
gas flowed along narrow 
tubing into reservoir 
bag (added the appar- 
atus the suggestion 
dentist named Cattlin) and thence travelled along wide- 
tubing Snow’s type facepiece improved 
Clover (Fig. 8), who, after Snow’s death 1858, was 
acknowledged the leader the anaesthetic profession. Clover 
also suggested the use small rebreathing bag attached 
the facepiece, which could brought and out use 


FIG. CLOVER (1825-82) 


Clover was early specialist 

anaesthesia, and his name has been 

perpetuated the Clover inhaler. 

(From original photograph the 

Nuffield Dept. Anaesthetics, 
Oxford.) 
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required, means stopcock and adaptable valves 
(Fig. 


FIG.9. ENGLISH NITROUS 


OXIDE APPARATUS (1868) 


Narrow tubing from the cylinder leads the gas into the 
bag. Thence passes stopcock and facepiece from which 
hangs rebreathing bag. 


The Use Ether Revived England 


About 1870 one two people England made tentative 
retrial ether anaesthesia. Notable among these were 
Warrington Haward, St. George’s Hospital, London, 
and Clover, who was already experimenting with 
nitrous-oxide-ether 1872 Joy Jeffries, 
ophthalmic surgeon from Boston, Massachusetts, came 
London attend ophthalmological conference. the 
same time was determined convert the London chloro- 
formists the towel-cone method administering ether. 
arranged series demonstrations various London 
hospitals where folded his towel with all possible 
dexterity, pushed sponge into the apex, poured great 
deal ether and clapped down the patient’s face, 
holding firmly place despite the victim’s initial coughs 
and Tough these methods appeared the 
cautious English anaesthetists,they were undeniably successful. 
Soon they were being enthusiastically copied professional 
anaesthetists not only London but the 

Once the use ether was firmly re-established, however, 
the national preference for mechanical inhalers began 
assert itself. Between 1874 and 1876 for example, 
was busy developing apparatus which combined the 
pleasantness nitrous oxide for induction with the safety 
ether for maintenance (Fig. 10). 1877 produced 
his portable regulating ether inhaler (Fig. 11), which his 
fame now chiefly rests, but which himself considered 
merely second-best substitute for his gas-and-ether 
apparatus. Also 1877 the surgeon intro- 
duced his ether inhaler—a rubber bag attached facepiece 
with adjustable air port, and the mouth the bag 
cage containing sponge which the ether was poured 
(Fig. many years Ormsby’s ether inhaler rivalled 


Clover’s popularity. 
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Anaesthetic Development the Continent 


the continent Europe the development nitrous 
oxide anaesthesia was interrupted the Franco-Prussian 
War 1870, and interest was not revived until 1878. 
Then the physiologist Paul suggested that instead 
the usual method administering nitrous oxide undiluted 
with air, which meant that asphyxial symptoms inevitably 
appeared, nitrous oxide and air should adminis- 
tered under positive pressure two atmospheres. Bert’s 
anaesthetic mobile operating theatre which 
surgeon, assistants and patient were alike subjected 
increased atmospheric pressure, plied for year two 
between the hospitals Paris, but was finally abandoned. 
Bert then the use oxygen with nitrous oxide 
normal pressure. This had already been tried 
Chicago, 1869. Neither the Americans nor the French 
showed much enthusiasm for such mixture, and gas-and- 
oxygen anaesthesia was developed independently the 
Russian obstetrician various dentists 
Austria and Germany, notably Vienna, and 
England, who greatly improved the apparatus for its 
administration. 

doubt because the troubled times following the 
Franco-Prussian War, the revival ether anaesthesia 
England largely escaped notice the Continent. The 
surgeon Geneva, discarded the use chloro- 
form for that ether 1877, however, administering 
from large, loosely fitting wire face-mask (Fig. 13) with 
rosette flannel the dome which the ether was 
poured, the whole mask being covered outside with waxed 
silk order exclude the external air*. 


FIG. CLOVER’S NITROUS-OXIDE-AND-ETHER 


APPARATUS (1876) 


The figure shows cylinder with footkey (K) and expansion- 


chamber (R). alternative passing the gas through the 
bag (G) the facepiece (F), could passed through the ether 
vessel (E) and down the tube indicated dotted lines. The hook 
(H) enabled the anaesthetist suspend (E) from his lapel. The 
regulating dial can seen behind the facepiece. 


* The administration of ether from a face-mask (such as Schimmelbusch’s) 
covered only with a few layers of permeable gauze was not widely practised until 
after 1900. This method was introduced by L. H. Prince * in America about 
1895, and was independently adopted by a few German surgeons about 1901 ™. 
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During the eighteen-eighties the Copenhagen surgeon 
Wanscher* introduced the use ether—given either rectally 
inhalation—into Danish practice. His inhaler resembled 
Ormsby’s except that there was cage hold sponge, 
the liquid ether being poured straight into the bag, and there 
was air port the facepiece. 

The use Julliard’s method spread northwards from 


FIG. CLOVER’S 
PORTABLE REGULATING 
ETHER INHALER (1877) 


FIG. 12. ORMSBY’S 
ETHER INHALER (1877) 


Geneva and 1890 had reached Tiibingen South 
about the same time Wanscher’s inhalation 
method was adopted his gynaecological 
clinic Berlin. 

the Tenth International Congress Medicine, held 
Berlin 1890, Professor Horatio Philadelphia, 
read paper stressing, with the aid statistics, the far 
greater safety ether anaesthesia compared with that 
chloroform. result this paper the surgeon 
Berlin, independently compiled statistics the request 
the German Surgical Society, and these succeeded 
convincing German surgeons that etherization was worth 

about 1894 ether was being widely used Germany 
and the surgical profession was divided into two factions— 
those who preferred Wanscher’s inhaier and those who 
preferred Julliard’s mask. the close the century, 
however, enthusiasm had waned, for many German surgeons 
had come the conclusion that although ether was safer 
during the actual time operation, its advantages were 
outweighed the post-operative chest complications which 
appeared them inseparable from its 

France few surgeons, following the German example, 
revived the use ether and after Hitherto those 
surgeons who wished minimize the dangers chloroform 
had done adopting the mixed anaesthesia suggested 


Claude about 1869 and developed the 
surgeons Labbé and This consisted giving the 
patient preliminary subcutaneous dose morphine 
order prolong anaesthesia and the same time reduce 
the amount chloroform necessary. 

During the late eighteen-seventies the belief became 
prevalent that inhibition the heart’s action often observed 
during chloroform anaesthesia was due stimulation 
the vagus nerve the drug. was further believed that 
this danger could averted paralysing the vagi with 
atropine. 1883 Lyons, suggested adding the 
action atropine the advantages 
morphine-chloroform anaesthesia, and stated also that 
atropine would prevent the nausea caused morphine. 
Premedication known to-day developed only after 
1900, however, direct outcome Crile’s warnings 
against the dangers surgical shock. 


The Development Non-Inhalation Anaesthesia 
Although immediately upon the universal adoption 


anaesthesia during the winter 1846-7, surgical operations 


were made more endurable and more easy performance 
for the surgeon, nevertheless time passed the patient’s 
chances ultimate recovery worsened rather than improved, 
owing the steadily-increasing occurrence various septic 
conditions classed together under the 
made 1861 showed that the hospitals 
Paris out patients died from septic infection following 
amputation, while London out died. 


FIG. 13. JULLIARD’S ETHER MASK 


The mask has 
cover. 
folded towel 
patient’s 
face 
induction 
cludes air. 


1867 Joseph then professor surgery 
Glasgow, began publish accounts operations performed 
under antiseptic conditions. The elaborate procedure which 
Lister first thought necessary did not appeal his fellow- 
countrymen, but German surgeons who, the eve the 
Franco-Prussian War had been studying foreign surgical 
methods, used Lister’s antiseptic precautions during the war 
itself and found them successful that they continued use 
Gradually the antiseptic routine was modified until 
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the eighteen-eighties had been completely discarded 
favour asepsis steam-sterilization. 

The stimulus which the treatment battle-casualties had 
given German surgery—already served such able men 
Langenbeck and Ernst von Bergmann—and the increasing 
control sepsis, led during the eighteen-eighties rapid 
progress the field visceral surgery. American surgeons, 
who were then closely observing German advances and had 
enthusiastically adopted aseptic methods, were not slow 
developing visceral surgery their own account. 

surgical procedure became more delicate, the fact 
became increasingly obvious both Germany and America, 
that anaesthesia was far more important adjunct than had 
until then been considered, and many surgeons looked with 
envy the English system specialist administrators. 
During the eighteen-nineties, indeed, anaesthesia began 
become profession the United States**, but another 
approach solving the difficulties anaesthesia was already 
being made there, well Germany, the surgeons 
themselves preparing painless operating field local 
methods. 

1884 the ophthalmic surgeon Carl Koller*’ reported his 
successful use solution cocaine anaesthetizing the 
cornea, and soon cocaine was being widely used, both painted 
mucous surfaces and injected hypodermically. The method 
infiltration anaesthesia, developed first Paris 
about 1886 and then Berlin about 1891, was 
the only one become firmly established before the close 
the nineteenth century. Nevertheless the American surgeon 
Halsted had already laid the foundations regional anaes- 
thesia when, during the winter 1884, dissected out the 
brachial plexus, having first blocked the nerve-roots the 
neck with cocaine and the neurologist Leonard 
New York, had shown 1885 that spinal 
anaesthesia was practicable. 
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While England few surgeons interested themselves 
these developments non-inhalation anaesthesia, the 
specialist anaesthetist viewed them either with disapproval 
with apathy. the first place considered, with some 
justification, that was able provide satisfactory operating 
conditions inhalation anaesthesia, and secondly was 
doubt biased that could not straightway command 
the skill practise the new techniques even wished. 


The Anaesthetic Position the Close the Nineteenth Century 


the time the jubilee ether anaesthesia 1896 and 
chloroform the following year, the anaesthetic position 
whole naturally came under review. was generally 
agreed that progress during those past fifty years had not 
been keeping with the enormous advance made when 
surgical anaesthesia was adopted the first instance. 

The Scots remained content with simple but effective 
routine method chloroform anaesthesia which had scarcely 
changed since Simpson introduced it. The English—as 
result the Hyderabad Chloroform 1888 
and 1889 were, the time the jubilees, once more hotly 
debating the rival merits ether and chloroform, and although 
their methods inhalation anaesthesia were the most highly 
organized the world and their specialist administrators 
the most expert, nevertheless they had admit that the 
training given the non-specialist and occasional anaesthetist 
left much the continent Europe the 
advantages employing specialist anaesthetists were not 
recognized, and indeed many surgeons, following the German 
example, were seeking replace inhalation non-inhalation 
methods which they believed were proving superior and which 
enabled them take sole charge anaesthesia. the 
United States similar tendency develop non-inhalation 
anaesthesia was evident, but there the need for intensively 
trained administrators was last beginning appreciated. 
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Short Survey Modern Anaesthetic Practice 
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Honorary Anaesthetist, Westminster Hospital Lecturer 
Anaesthetics, Westminster Hospital School Medicine 


December 1846, major operation was performed 
under general anaesthesia for the first time England. 
After nearly hundred years seems appropriate review 
the progress and present practice anaesthetics this 
country. 

London and many the larger provincial centres 
the work done mainly specialist anaesthetists. 
now condition appointment the staff hospital 
attached school medicine that one should engaged 
solely the practice anaesthetics recognized that, 
with advancing knowledge and consequent elaboration 
technique, the highest standards cannot otherwise reached. 
This comparatively recent development and there are 
many the older anaesthetists who are also general prac- 
titioners. few these remain resolutely opposed 
modern methods, but there can little doubt that many 
the recent advances surgery have been made possible 
these methods. 


AGENTS 
Ether 


anaesthetic agents, ether—the first employed 
this country—remains the most popular, though some 
anaesthetists have abandoned entirely. find there are 
still many cases which its use appropriate—in spite 
some extravagant claims there is, yet, drug com- 
bination drugs that universally applicable. 
longer held that the inhalation ether vapour important 
factor the production post-operative chest complications. 


Chloroform 


Chloroform still used some cases where there may 
risk explosion from the diathermy cautery. Some 
obstetricians prefer for midwifery; although primary 
heart-failure almost unknown, there good reason 
suppose that pregnant women are less liable than others 
the toxic after-effects. 


Chloride 
Ethyl chloride widely regarded being unnecessarily 
dangerous, but still used, because its rapid effect, for 
induction anaesthesia children and for short operations 
such tooth-extraction. 


Vinyl Ether 


Vinyl ether (vinesthene) not much used because its 
high cost, though greatly superior ethyl chloride 
similar procedures. Some anaesthetists use mixture 
vinyl ether with ethyl ether which combines many the 
advantages each. 


Trichlorethylene 


Trichlorethylene (trilene) has been given extensive 
but not generally accepted. Its high potency and 
low volatility make its use extremely economical and has 
the advantages being relatively non-irritant and non- 
inflammable. Cardiac irregularities are though, 
probably, unimportant and may produce marked 
tachypnoea—the respiratory rate may rise per 
minute. Muscular relaxation poor, and should not 
used produce deep anaesthesia. For light anaesthesia, 
used adjuvant nitrous oxide, probably quite 
safe. Some deaths have been reported following its use 
closed circuit. Lethal decomposition-products resulted 
from its interaction with the hot soda-lime used absorb 
carbon 


Ethylene 


Ethylene has not been used any extent since the intro- 
duction cyclopropane. Cyclopropane widely popular 
and especially suitable for intrathoracic and for upper 
abdominal surgery. not irritant the lungs and can 
used with high proportion oxygen and, being 
marked respiratory depressant, lends itself easily the 
technique known controlled Following 
period over-ventilation the lungs, suitable depth 
anaesthesia, spontaneous breathing 
respiration then maintained the anaesthetist and 
timed avoid interference with the actions the surgeon. 
Normal breathing can restored very rapidly, will, 
reducing the concentration cyclopropane. Recovery 
consciousness rapid after nitrous oxide. 


Nitrous Oxide 

Nitrous oxide the agent most commonly used for minor 
dentistry and for other minor operations ambulatory 
patients—always with oxygen. Opinion divided its 
mode use with more potent agents, such ether, 
major surgery. Some hold that its part merely that 
vehicle for ether vapour and, accordingly, will reduce its 
concentration equal parts with oxygen others, including 
feel that can made play much more important 
part, with consequent reduction the quantity needed 
the more toxic agents. aim produce steady basal 
level anaesthesia using, most commonly, about 
nitrous oxide with 15% oxygen, and vary the depth below 
this basal level varying the concentration ether. Nitrous 
oxide now widely used, the same way, adjuvant 
intravenous Its use midwifery will 
discussed later. 


Barbiturates 


Thiopentone (pentothal) has largely replaced hexobarbitone 
(evipan). Some anaesthetists use for all types operation 
including even upper abdominal and intrathoracic surgery. 
Others regard this unwise because the prolonged post- 
operative unconsciousness that follows the large doses 
required. Used with nitrous oxide and oxygen the necessary 
dose halved and its scope thereby many 

1 [See BMB 823, in this number.—Ep.] 

2 Barnes, C. G. & Ives, J. (1944) Proc. roy. Sac. pies, 37, 528 

* McClelland, M. (1944) Proc. roy. Soc. Med. 37, 527 
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hospitals the practice induce anaesthesia with thio- 
pentone whatever the main agent be, move that finds 
great favour with the patients. firm manu- 
facturing chemists has recently produced thiopentone 
three different methods and the samples are now undergoing 
clinical trial. interesting note that, although chemi- 
cally indistinguishable, each shows slight pharmacological 
differences from the others and from pentothal. new 
thiobarbiturate, kemithal, shortly described the 
medical press. Although less potent than thiopentone, the 
course anaesthesia and recovery very similar and 
appears have some advantages, notably, less marked 
respiratory depression and much reduced tendency 
cause laryngeal spasm, which constitute the chief dangers 
with thiopentone. 


TECHNIQUES 


Ethyl chloride, ether and chloroform are frequently 
administered the open drop method, using Schimmel- 
busch type mask. The Nuffield Department Anaesthetics 
has produced device, the Oxford Vaporizer, which 
calibrated deliver known proportions ether vapour, 
inspiration across the surface liquid ether. The ether 
buffered intervening layer hydrated calcium chloride 
crystals which melt 29° This represents great advance 
any other method administering ether and has proved 
especially valuable for battle casualties. 

Most inhalation anaesthetics are given with 
oxide-oxygen-ether apparatus, some form which now 
available hospitals throughout the country. The gases 
are supplied from cylinders attached the apparatus or, 
some the more modern hospitals, are led pipe-line 
from centrally-situated battery large-capacity cylinders. 
such institutions oxygen laid each ward, and there 
available also supply nitrous oxide which may 
required for the performance painful dressings. The 
gases are measured flowmeters—the Rotameter the 
present favourite and seems sufficiently accurate—one 
each for nitrous oxide and for oxygen and one for carbon 
dioxide cyclopropane. the standard type apparatus 
there are two bottles through which the gases can passed, 
one containing ether and the other chloroform, trilene 
vinesthene-ether mixture. 


Carbon-dioxide-absorption 


Closed-ether anaesthesia without absorption carbon 
dioxide has largely been abandoned undesirable and 
archaic. The carbon-dioxide-absorption technique widely 
used, having been developed mainly since the introduction 
cyclopropane, the high cost which made some closed 
system essential avoid waste. extremely economical 
use and particularly valuable districts where supplies 
anaesthetic gases are not readily available. also makes 
possible employ inflammable anaesthetics cases where 
the surgeon using the diathermy cautery. The warmth 
and moistness the inspired gases make appreciable 
contribution the prevention operative shock. Carbon 
dioxide absorbed canister soda-lime which may 
placed close the patient’s face or, the circuit type 


(See Figure in BWB 


apparatus, mounted the anaesthetic trolley. There 
are two main types closed circuit apparatus manufactured 
this country—the M.I.E. (Medical and Industrial Equip- 
ment, Ltd.) and the Coxeter-Mushin (A. Charles King, Ltd.). 
Both are very efficient. 


Tracheal Intubation 


There have been important recent changes the 
technique tracheal intubation. There widespread 
tendency, with which not agree, use the oral rather 
than the nasal route where possible, the ground that 
tube larger calibre can then employed. Some anaes- 
thetists intubate the trachea all possible occasions,to ensure 
free airway. This abuse the method better 
restrict maxillo-facial, intracranial and throat-and-nose 
surgery where the anaesthetist has not free access the 
head, cases where there danger blood, pus vomitus 
passing down the trachea, and intrathoracic surgery. 
For nose and throat operations the addition pharyngeal 
pack gives full protection where, with intestinal obstruc- 
tion, profuse vomiting may expected where air-tight 
fit needed for closed-circuit anaesthesia tube used 
provided with rubber cuff which can inflated the 
trachea. 


Local and Regional Block 


There has been revival interest local and regional 
nerve block following its adoption anaesthetists. 
bilateral intercostal nerve block, usually combined with light 
general anaesthesia, has been found especially valuable for 
difficult upper-abdominal operations. Using amethocaine 
(decicaine) nupercaine, anaesthesia and muscular relaxa- 
tion last well over three hours. The latest development 
the bilateral vagal nerve block its point emergence 
from the Although complicated the fact that the 
glossopharyngeal nerve commonly involved, likely 
prove value for such operations laryngectomy. 
Extradural block the method Dogliotti has been 
but generally felt that its advantages not compensate 
for the risks involved. Extradural caudal block used 
James, and some others and can employed even 
for upper-abdominal surgery. 


Spinal Block 

Spinal anaesthesia has its antagonists and protagonists, 
both groups holding extreme views, but, general, 
less frequently employed than before. Nupercaine the 
drug choice, though amethocaine and procaine (novocaine) 
are preferred some anaesthetists. Great concern has 
been caused the occurrence number cases 
meningitis, many fatal. Some have been shown due 
gross faults technique, but others remain 
Continuous spinal anaesthesia has been used 


GENERAL CONDITION THE PATIENT 


Much has been learnt about the treatment wound shock 
and the prevention operative shock—work that falling 
more and more within the province the anaesthetist—as 
result experience with battle casualties and air-raid 

? Mushin, W. W. (1945) Proc. roy. Soc. Med. 38, 308 

* Dawkins, C. J. M. (1945) Proc. roy. Soc. Med. 38, 299 
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casualties. Emphasis laid upon the restoration circulating 
blood-volume intravenous infusion serum, plasma and 
blood, which thought more effective than the in- 
jection stimulant drugs shock. The same measures 
are now used more frequently prevent delay shock 
severe operations slow drip transfusion blood the 
rule major thoracic surgery. have given much 
five litres blood during transthoracic gastro-oesophagec- 
tomy for carcinoma that would, until recently, have been 
considered inoperable. seems probable, with advancing 
knowledge, that time may come when operation, within 
the competence and the endurance the surgeon, will 
thought impossible even patient poor condition. 
not thought that the choice anaesthetic agent 
patient suffering from shock important factor 
the skill and experience the anaesthetist, but best 
keep general anaesthesia light plane 
using free injection local anaesthetics produce any 
necessary muscular relaxation.'* 


SPECIAL APPLICATIONS 
Plastic Surgery 
All major plastic surgery undertaken under general 
anaesthesia, with tracheal intubation where indicated 
the site operation. Recent severe injuries the lower 
jaw present difficult problem the airway often already 
partly obstructed and will become completely with loss 
consciousness. such cases has been found best 
give rapid injection one gramme more thiopentone 
—in otherwise fit patients—to clear the throat blood 
debris under direct vision down laryngoscope and then 
pass endotracheal tube with inflatable tracheal cuff. 
Anaesthesia maintained the usual way. 


Nose and Throat Surgery 


Tracheal intubation also the rule nose and throat 
including tonsillectomy, except very young 
children. Intravenous anaesthesia for such cases, without 
intubation, considered dangerous because the risk 
aspiration blood. Bronchoscopy performed under local 
anaesthesia adults, sometimes with thiopentone well. 
For oesophagoscopy general anaesthesia preferred after 
some alarming experiences with thiopentone, which have 
been shared others, feel wisest use oral endo- 
tracheal tube. Some anaesthetists use regional block 
anaesthesia for operations the maxillary antrum, apparently 
with great 


Intrathoracic Surgery 


Spinal anaesthesia has been tried for intrathoracic opera- 
tions and abandoned because the great fall blood- 
pressure. For lobectomy and for operations the heart 
main arteries, customary use endotracheal 
cuffed tube where, with bronchiectasis, there much 
secretion, this aspirated from time time through 
catheter passed down the tracheal tube. For pneumonectomy 
endobronchial intubation convenient as, this means, 
the affected lung completely shut off. Some anaesthetists 
use, instead, catheter fitted with inflatable rubber cuff 
which passed down bronchoscope into the main bronchus 
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the affected The bronchoscope then withdrawn, 
the cuff inflated, and ordinary cuffed tube passed, beside 
the catheter, into the trachea with the aid laryngoscope. 
This method can used for lower lobectomy, the endo- 
bronchial cuffed catheter being passed beyond the opening 
the upper lobe bronchus. Controlled respiration main- 
tained under cyclopropane anaesthesia or, more rarely, 
with thiopentone. Thoracoplasty performed, usually, 
under local anaesthesia composed brachial plexus block, 
intercostal paravertebral block and local infiltration 
the line incision. 


Children 


considered important, where possible, employ some 
form basal narcosis before anaesthesia children over 
one year old. thiopentone, paraldehyde 
bromethol (avertin) are given per rectum, pentobarbitone 
(nembutal) seconal mouth. Nitrous oxide with oxygen 
and minimal quantities ether entirely satisfactory for 
maintenance anaesthesia, even very young children, 
but requires more than usual care the margin between 
anaesthesia and anoxia small. 


Midwifery 

For midwifery there are almost many methods 
there are The most important drugs use 
are pethidine (dolantin, demerol), 
pentobarbitone, trilene, chloroform and nitrous oxide. 
own preference for pethidine the early stages labour, 
nitrous oxide intermittently the later stages and cyclo- 
propane during the actual birth. Midwives are allowed 
use fixed proportions and the apparatus 
designed Minnitt for this purpose has proved 
Galley and some others are ardent advocates extradural 
caudal For caesarean section, general anaesthesia 
with cyclopropane nitrous-oxide-oxygen-ether 
Intravenous anaesthesia has been used but leads more 
frequent stillbirth, partly because foetal respiratory 
depression and partly because the increased uterine irri- 
tability may lead delay delivery. extradural 
block has been used pupils Dawkins. The suitability 
spinal anaesthesia for delivery any route matter 
for dispute that is, yet, unresolved. 


RESEARCH AND TEACHING 


Interest research was stimulated the foundation 
1937 chair anaesthetics Oxford University, occupied 
Prof. Macintosh. Among other matters his work 
has included the development the Oxford Vaporizer, 
new laryngoscope, intravenous morphine, alcohol and ether 
anaesthesia, intrasternal drip anaesthesia with avertin, and 
various techniques regional nerve block, including vagal 
block. Investigation post-operative complications has 
been helped the publication Nosworthy combined 
anaesthetic chart and record card, which now general 

important recent development has been the use 
d-tubocurarine chloride anaesthesia, which discussed else- 


' Magill, I. W. (1935) Brit. J. Anaesth. 13, 92 
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where this number.” This preparation one the 
alkaloids crude curare, which has been tried number 
anaesthetists. suitable doses produces profound 
muscular relaxation and its use, combined with light general 
anaesthesia, promises the most revolutionary advance 
century. The cardiovascular system unaffected and 
there remarkable freedom from operative shock after 
even the most drastic procedures. is, unfortunately, 
very short supply and must remain for some time the 
experimental stage. 

Undergraduate teaching consists lectures and demon- 
strations and the administration, under supervision, 
least twelve anaesthetics. series eleven films anaes- 
thetics, suitable for undergraduate students, has recently 
been completed the Westminster Hospital.* Courses 


[See BMB 824.—Ep.] 
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1799 HUMPHRY DAVY’SGAS INHALER. 
This comprised miniature gasometer con- 
nected silk bag and believed have been 
used 1800 William Allen, lecturer 
chemistry Guy’s Hospital, demonstrate 
the loss sensation pain after inhalation 
nitrous oxide 
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THE EVOLUTION ANAESTHETIC APPARATUS 
Brief Pictorial Survey, CHARLES KING 


postgraduate lectures and demonstrations are organized 
the Fellowship Medicine Oxford and London and 
are attended candidates for the Diploma Anaesthetics. 
Possession this diploma regarded minimal qualifi- 
cation the specialty. probable that higher degree 
will instituted the near future. 


difficult, short paper, give more than very 
superficial account the practice anaesthetics Great 
Britain. said that interest this branch medicine 
has never been more lively and that hope, the near 
future, make great strides towards the perfection our 
art. The extension the duties the anaesthetist include 
all forms resuscitation and many aspects post-operative 
care will, hoped, attract better class recruit than has 
sometimes been forthcoming the past. 


1846 SQUIRE’S ETHER INHALER. Robert 
Liston performed two operations at University 
College Hospital, and to both patients ether was 
administered by Peter Squire, chemist, of London, 
who had devised an inhaler consisting of a glass 
body with a brass top. [This apparatus is shown 
in BMB 827, Fig. 3) 


MORTON’S ETHER INHALER. 
operation performed Dr. Warren the Massa- 
chusetts General Hospital, Boston, Morton administered 
ether the patient, using his inhaler, which consisted 
glass container into which was inserted wooden 
tube with tap. [See also BMB 827, Fig. 
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CHLOROFORM 
INHALER. outer metal cylinder 
for cold water surrounded inner 
cylinder pierced with numerous air- 
holes and containing two coils stout 
bibulous paper. were cut 
the paper and sufficient chloroform only 
permit clear passage was poured in. 
The facepiece was leather sheet- 
lead, with inspiratory and expiratory 
valves 


SNOW’S ETHER INHALER. 
Ether vapour was inhaled the patient 
through mouth-tube fitted with cedar- 
wood ball valves. Air was admitted 
the vapour one side the apparatus 
and drawn over and round the spiral 
chamber depicted. This apparatus was 
used St. Hospital 


COMP 
CLOVER’S CHLOROFORM BAG INHALER. mix- 
ture thirty forty minims chloroform for every thousand 


cubic inches air was pumped into bag known capacity, which, 
when full, allowed for several administrations. The facepiece con- 
tained control valves give either air, mixture air and 


1866 ELLIS’S ALCOHOL AND ETHER INHALER. 
This inhaler was used for mixed anaesthetic vapours. 
Separate compartments were supplied for alcohol and 
ether measured quantities. revolving the inhaler 
the angled socket, the proportion mixture was 
controlled and indicated the engraved scale 


1867 JUNKER’S CHLOROFORM INHALER. Hand bellows 
were the motive power Junker’s inhaler, driving air through the 
chloroform. Later, valves were incorporated prevent liquid 
chloroform being directed the patient 
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TRA- 
CHEAL 
Snow 1858 had described method 
tracheal anaesthesia animals, was 
not until that Trendelenburg used 
this method man. After preliminary 
tracheotomy inserted wide-bore 
tube with inflatable cuff and maintained 
anaesthesia dropping chloroform 
gauze-covered funnel attached 
the tube 


ANAESTHETIC APPARATUS King 


NITROUS-OXIDE 
APPARATUS. Nitrous oxide was usually 
prepared the dental surgery heating 
ammonium nitrate retort, passing the 
gas through series wash bottles 
gas holder 


EVOLUTION 


EVOLUTION ANAESTHETIC Charles King 


1877 CLOVER’S REGULATING 
ETHER INHALER. This great forward 
stride apparatus was the basis many 
mechanical principles use to-day. Many 
modifications followed, the most important 
being the enlargement the inner bore, 
suggested Wilson Smith 1908, and 
carried into practice Hewitt 1909, 
together with improved drum control 


1876 CLOVER’S NITROUS-OXIDE-AND-ETHER APPARATUS. 
After 2,000 successful administrations, Clover published details of his 
nitrous-oxide-and-ether apparatus. Nitrous oxide, supplied from a 
cylinder whilst ether vapour came from a reservoir, was breathed backwards 
and forwards from a bag attached to a facepiece. Air was admitted as 
required. [This apparatus is shown in BMB 827, Fig. 10 


1882 BEARD’S PRESSURE-REDUCING VALVE. 
ensure regular supply gas the cylinder 
pressure fell, Beard patented his pressure-reducing 
valve. bellows was lifted under pressure and 
doing drove down screw thread into orifice, 
partially blocking it, thus reducing the rush gas 
high pressure 


HEWITT’S 
APPARATUS. The nitrous-oxide-and- 
oxygen apparatus, which the principle was maintain 
foot-key control equal pressures nitrous oxide and oxygen 
whilst hand manipulation regulating stopcock and mixing 
chamber governed the percentage oxygen added the 
nitrous oxide administered 
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1892 HEWITT’S MIXTURE-REGULATING 
STOPCOCK. Observation the pointer was 
moved over the scale marked the side the 
stopcock showed the percentage oxygen being 
Air hole given 
Mixing 


NITROUS-OXIDE- 
AND-OXYGEN APPARATUS. This 
very similar the White apparatus, 
which employed Hewitt’s principle. Nitrous 
oxide and oxygen supply controlled hand- 
valve adjustment with mixing chamber built 
into the casting 


RATUS. Coleman’s apparatus utilized the suggestion 

BLOWER ‘Hilliard that nasal inhalation should used 
dentistry 
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EVOLUTION ANAESTHETIC APPARATUS King 


HARCOURT’S CHLORO- 
FORM REGULATING APPARATUS. The 
designer claimed his inhaler not only regulated 
but accurately measured the strength chloro- 
form air. Two indicating gravity beads floating 
different levels enabled the operator regulate 
the temperature between and The 


stopcock was made that when the pointer was 
the end the arc nearest the chloroform, the 
maximum quantity being administered was 


1910 McKESSON’S OXIDE 
AND-OXYGEN 
produced the first truly gas 
apparatus, nitrous oxide and oxygen only flowing 
and when the patient inhaled and being auto- 
matically cut off during patient’s exhalations 


INTRATRACHEAL APPARATUS. 
Kelly claimed that warm moist air, charged with definite 
Proportions ether vapour, could forced through 
gum-elastic catheter passed down within inch 
the bifurcation the bronchi 


1912 BOOTHBY AND COTTON’S WATER 
SIGHT-FEED FLOWMETER. The original 
water sight-feed, though clumsy design, proved 
that the quantity gas flowing the patient 
could measured visual indication 
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1915 CARBON- 
DIOXIDE ABSORPTION APPA- 
RATUS. Dennis Jackson made 
the first carbon-dioxide absorption 
apparatus, employing sodium hydrate 
and calcium hydrate absorption 
agents and using electric blower 


1917 
OXIDE AND OXYGEN 
APPARATUS. After Gwathmey 
had improved the water sight-feed 
Boothby and Cotton, Dr. 
Boyle brought England and 
reduced size 


1920 WATERS’ CARBON DIOXIDE 
ABSORPTION CANISTER. America Ralph 
Waters had become interested Dennis 
experiments and after exhaustive research designed 
metal canister one end which attached 
facepiece and the other rebreathing bag 


1933 MINNITT’S NITROUS-OXIDE-AND- 
AIR APPARATUS. Dr. Minnitt designed 
this apparatus 1933 for the self-administration 
nitrous oxide gas and air midwifery. The 
apparatus entirely automatic, gas and air 55% 
flowing only and when the patient inhales 
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EVOLUTION ANAESTHETIC APPARATUS Charles King 


consists Rotameters with fine-adjustment controls for 
accurately measuring the flow all anaesthetic gases, com- 
bined with bottles for chloroform and ether 


1941 COXETER-MUSHIN 
DIOXIDE ABSORPTION APPARA- 
TUS. The main features are, minimal 
resistance, two-way 
wickless ether vaporizer, rebreathing 
bag with lever for manually 
respirations 


the Nuffield department 
anaesthetics, Oxford. the em- 
ployment 
chloride chemical thermostat, 
the delivery ether vapour 
constant temperature assured. 
The proportion inhaled ether 
vapour directly determined 
manipulation the regulating tap 


13 


THREE INHALERS 


THREE INHALERS 


DESCRIBED 


VP 


— 


1847 


HOOPER’S INHALER 


This apparatus was employed Mr. Robinson, dentist, who 
first used December 1846. The following description 
from the London News January 1847. 

apparatus employed consists the lower part 
Nooth’s apparatus with flexible tube, which are attached 
ball and socket valve and mouthpiece, similar those commonly 
used for inhalation. The apparatus has been constructed 
Mr. Hooper, Pall Mall East, according Dr. Boott and 
Dr. Robingon’s instructions very elegant appearance. 


The apparatus has since been successfully used operations 
King’s College Hospital, Mr. Fergusson and, Thursday 
last, Mr. Aston Key, Guy’s Hospital among other cases 
was the removal abscess from the great toe 
this case the means was not entirely successful, for the patient 
screamed the moment the first incision the instrument, 
but recovery from the effects the inhalation, was totally 
unconscious the operation having been performed. 

The full effect the vapour produced from one two 
three minutes generally, and, soon perceived, the 
operation performed. the stop-cock shuts off the vapour, 
and wished let the patient breathe air, the nasal spring 
must taken off. prolonged operations this may found 
desirable and the inhalation the ether may renewed 


the will the operator, the nasal spring, course, then being 
placed the nose.” 


HOT WATER ATHER INHALER” 


inhaler devised Mr. Alfred Smee, Surgeon the Bank 
England. 


the smaller chamber filled with hot 
water (c), and little ounce for 
instance, placed the larger 
ment, which has sponge placea it, 
prevent its moving about. inhalation, 
the current air passes the direction 
the arrows, and said produce far more 
rapid effects than when any other instru- 
ment employed. 

This instrument, with other ingenious 
arrangements for the Inhalation 
have been submitted us, the Pro- 
prietor the celebrated Inven- 
tions, 201, Strand.” 

Smee’s Inhaler, which here 
figured, was made Mr. Ferguson, 
Smithfield and consists tin vessel, 
either circular oval, about inches long, 
and wide, divided into two compart- 
ments—one smaller (A), contain hot 
the other larger (B), contain 
the The large compartment 
divided into two diaphragm and has 
another opening admit the and 
the entrance the air (d). Into this 
larger compartment tube fixed, which 
has valve the extremity (e), for 
inspiration, and another valve (g) near the 
mouth-piece, for expiration. The mouth- 
piece has indian-rubber covering, 
adapt itself different mouths.” 


Pad for mouth, held the 

operator 
Horizontal valve for the escape 

expired air 
Vertical flap valve 
Stop-cock 
Nasal spring 
Elastic tube 
Glass vessel, with smaller one 
having pieces sponge saturated 
with ether, and having small per- 
forated stopper, opened when 
the apparatus use 
Sectional view the pad, showing 
mouth-piece 


The figure accompanies letter from Inhaler the 
London News February 1847. 

After describing personal experiments with advertised inhalers, 
writes 

The corollary drawn from these experiments, again 
repeat, viz., that, the administering Ether, Graduated 
Dose Inhaler must employed, which the strength the 
dose may, with facility, adapted any instant the condition 
temperament the person operated upon, without 
the necessity removing the tube from the mouth the patient 
and that the hot water apparatus, not actually necessary 
every case, certainly useful promote the activity and strength 
the dose, when may required.” 
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MR. PUNCH ETHER 


The inhaler constructed 
metal, and divided into 
two chambers the upper one 
contain the Ether, and the 
lower one contain warm 
water. The chamber 
divided diaphragms 
into several the inten- 
tion these divisions 
cause the air, which enters 
perform the long 
route indicated arrows, 
that may perfectly 
saturated with Ether before 
leaves the Inhaler. 


The figures the top the Inhaler, indicate several 
openings for the entrance air; these openings that 
the strength the dose graduated. For example, No. 
open, the air, entering that point, will contact with 
only small portion the Ether vapour No. being opened, 
will produce stronger mixture; No. still stronger, &c. 
until, all being closed, with the exception then have 
powerful dose that can had, without the assistance 
heat. 

and adapted the tube, that the can, any time, 
turned off, and the air turned on, any proportion each. 
This most valuable addition, since gives the operator 
perfect command over the power the instrument, without 
any degree, disturbing the patient.” 


c 
HOT WATER 


WONDERFUL EFFECTS ETHER CASE 
SCOLDING WIFE. 


MR. PUNCH SUGGESTS THE 

AFFLICTION 


ee 
d 


; 


This cartoon from Punch (1847), 
John Leach, famous comic 
artist, reflects the popular 
interest the ether discovery 


REALLY QUITE MOST BEAUTIFUL DREAM.” 
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WHO WAS THE FIRST SUBJECT ETHER 
ANAESTHESIA BRITAIN 


The following excerpt from paper The patient 
neglected factor the history Dr. Douglas 
Guthrie (Proc. roy. Soc. Med., 1945, 38, 490-494) 


The news ether soon reached England.and Robert Liston 
was the first try University College Hospital December, 
1846. The patient’s name was Frederick Churchill, butler 
aged 50, and had malignant growth the leg, which 
demanded amputation through the thigh. Peter Squire 
administered the anaesthetic, and Liston completed the operation 
thirty-two seconds. When the patient recovered consciousness 
did not know the operation was over, but seeing the 
uplifted stump burst into tears. The scene the theatre 
was most impressive and tense. But was the patient the first 
subject ether anaesthesia Britain? Apparently not, 
according Sir Charles Brown, Preston, who was spectator 
Liston’s amputation and who describes Sixty-four 
doctor Before patient was brought in,’ 
wrote, the anaesthetist asked the students for some volunteer 
who would submit anaesthetized. young man named 
Shelbrake, powerful build and good boxer, once came 
forward and lay the table. After had inhaled ether for 
half minute suddenly sprang up, felled the anaesthetist 
blow and scattered the students before him like sheep before 
dog. soon regained his senses and then the patient was 
brought 

{The date of Liston’s first operation with ether was 21 December. Dr. Francis 
Boott, in a letter dated 21 December, 1846 and published in the Lancet of 
2 January, 1847 (p. 8), describes the extraction of a molar tooth under ether 
narcosis on 19 December, 1846. The patient was a Miss Lonsdale, and the 
dentist a Mr. Robinson. The operation took place in the study of Dr. Boott, 
who had received news of the ether discovery in a personal letter from Bigelow, 


of Boston. It seems clear, therefore, that Miss Lonsdale was the first subject 
of ether anaesthesia in Britain.—Ep.] 
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THE FIRST USE CHLOROFORM SURGERY 


The story the discovery the anaesthetic properties 
chloroform has often been told, but the circumstances its 
introduction into surgical practice are not generally known, 
and may worth repeating. 

few days after the famous experiment 22, Queen Street, 
Edinburgh, when, the evening November 1847, Sir 
James Young Simpson (then Dr. Simpson) and his two assistants, 
Drs. Keith and Matthews Duncan, found themselves prostrate 
beneath the dining-room table the grip drug far better 
and stronger than ether,” Simpson called the Royal Infirmary, 
where hoped that there might opportunity testing 
the effect chloroform surgery. writes his Account 
new anaesthetic agent,” met Professor Miller, the 
professor surgery, who happened have several patients 
awaiting operation. The first was Highland boy, four 
five years old, affected with necrosis the radius. knew 
language but Gaelic, and was therefore impossible 
explain him what was required do. When handker- 
chief, which some chloroform had been sprinkled, was held 
his face, became frightened and struggled. was held 
gently, however, Dr. Simpson, and obliged inhale. After 
few inspirations ceased cry move, and fell into sound 
snoring sleep. deep incision was now made down the 
diseased bone and, the use the forceps, nearly the whole 
the radius, the state sequestrum, was extracted. During 
this operation, not the slightest evidence the suffering pain 
was given. slept soundly and was carried back the 
ward. hour afterwards awoke with clear merry 
eye and placid expression countenance, wholly unlike what 
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found after ordinary etherization. being questioned 
Gaelic interpreter who was found among the students, stated 
that had never felt any pain and that felt none now.” 
Two other patients were submitted operation under chloro- 
form, and are told that for the three cases whole 
quantity chloroform did not exceed half From 
that day wrote Professor Miller his paper 
chloroform published the following year, have never 
ceased toemploy chloroform far the best anaesthetic 
agent yet known.” 
Douglas Guthrie 
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DAVID WALDIE, FORGOTTEN PIONEER 
CHLOROFORM ANAESTHESIA 


Although Sir James Young Simpson, the distinguished Edinburgh 
obstetrician, rightly acclaimed the discoverer the 
anaesthetic properties chloroform, was assisted towards 
the discovery one whose name seldom mentioned 
writers the subject, but who nevertheless deserves 
remembered for having suggested Simpson that chloroform 
might worthy trial his experiments. his original 
paper the New anaesthetic agent Simpson acknowledges 
his indebtedness Mr. David Waldie, Liverpool. 

Waldie was medical man, holding the diploma the Roya! 
College Surgeons Edinburgh. For time practised 
his native town Linlithgow, but was more interested 
chemistry than clinical medicine accepted appoint- 
ment with the Liverpool Apothecaries Company. company 
with his partner, Mr. John Abraham, conducted some experi- 
ments, and although gives details his observations 
his paper chloroform which gave meeting the 
Liverpool Literary and Philosophical Society November, 
1847, there doubt that was aware the properties 
the drug when, the course visit Scotland during the 
previous month, recommended Dr. Simpson, then 
search anaesthetic without the disadvantages ether. 

course, Waldie never claimed have discovered the 
anaesthetic properties chloroform, and one alleges that 
did so. What did was recommend chloroform 
Simpson for his experiments, thus forging most important 
link the chain events which led the discovery. Waldie 
afterwards went India chemist, and died Calcutta 
1889. holds worthy place among pioneers anaesthesia, 
and fitting recall his service humanity. 

Douglas Guthrie 
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DR. MATTHEWS DUNCAN’S EARLY TRIAL 
CHLOROFORM 


The following excerpt from the diary (25 July 1870) Sir 
Robert Christison, the great Edinburgh toxicologist. taken 
from The life Sir Robert Christison, Bart. (Edinburgh, 1886. 

asking Dr. Matthews Duncan repeat remarkable 
statement made few months ago, relative his 
concern with the discovery the anaesthetic virtues chloro- 
form, gave thus. One day, when Sir James Simpson 
and were Dr. Gregory’s laboratory the College, 
(Dr. Duncan) got possession every liquid the laboratory 
which imagined would breathe’. Four five bottles were 
thus carried off, and chloroform was one. this time, the 
correspondence with Mr. Waldie about anaesthetics, and the 
suggestion that gentleman try chloroform, had not been 
heard Dr. Duncan. One forenoon Dr. Duncan made 


the chloroform. had previously experimented himselt 


with various substances, but found none suitable. trying 
chloroform, was convinced that the article sought for was 
found. The same next evening the trial was repeated 
Dr. Keith, Sir James, and himself. This was the trial which 
now history but the previous trial has never been 
noticed.” 
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THE FIRST SPECIALIST-ANAESTHETIST 


John Snow, the first physician make speciality the 
administration anaesthetics, was born York, June 1813. 
The eldest several boys, was educated privately the 
town before leaving the age for Newcastle, where 
was apprenticed according the custom the time surgeon. 
Here, 1831-32, Snow laid the foundations the work 
cholera that has tended overshadow his fame pioneer 
anaesthetist. But 1833 left Newcastle and eventually 
reached London 1836. gained his M.R.C.S. 1838 and 
his M.D. London 1844, while was also admitted licentiate 
the Royal College Physicians. had carried out 
some experiments respiration and asphyxia, was well 
qualified investigate the use sulphuric ether anaesthetic 
when news reached England 1846 that had been tried 
America. 

Believing that greater success would attend the use ether 
this way the mode administration were improved, Snow 
made his own investigations until had become proficient, 
and appropriate that his name should perpetuated his 
practice encouraged Snow present himself St. George’s 
Hospital, where obtained permission administer ether 
out-patients who attended for tooth-drawing. Snow’s work 
impressed certain Dr. Fuller that was instrumental 
arranging that Snow should act anaesthetist surgical 
operations, and also developed large private practice 
quickly became established. 

records that gave ether 152 cases before the intro- 
duction chloroform, but only twelve cases afterwards. 
interesting note, however, that all the great 
operations surgery [that were performed that time] were 
included several times amongst the which ether was 
given. Thirty-three were amputations the thigh, leg arm 
with mortality Age was bar, for Snow often 
administered ether infants and the aged. Few pioneers can 
have documented their work better than Snow, for not only 
kept record his cases diary form, but notes his experi- 
ments. also had his Boswell Sir Benjamin Ward 
Richardson, who published Snow’s work chloroform! after 
the author’s death, and was responsible for the preservation 
most the known facts concerning Snow’s life. 

Snow used ether only once obstetric case, but when 
Sir James Young Simpson introduced chloroform 
purpose Snow quickly realized its value. administered 
chloroform H.M. Queen Victoria April 1853 the birth 
the Prince Leopold. this occasion the chloroform was 
given handkerchief 15-minim doses, but Snow states 
nearly always employ obstetric cases the inhaler that 
use surgical operations. find the inhaler much more 
convenient application than handkerchief, and contains 
supply chloroform which lasts for some time, thereby saving 
the trouble constantly pouring out more.” This inhaler 
with small bottle for the chloroform was preserved its 
original wooden case Sir Benjamin Ward Richardson. 
April 1857 Snow administered chloroform the birth 
the Princess Beatrice. 

these days when plastic surgery topic current interest 
worth noting that Snow administered chloroform fifty 
cases arising from injury disease. was his opinion that 
the greater number could not been performed before the 
also worth while noting that 
twenty-four his cases were connected with deformities caused 
burns. 

Perhaps the queerest case which Snow was called upon 
administer chloroform best described his own words 

June 1852, gave chloroform girl, five years old, and 
Mr. Fergusson [Sir William Fergusson (1808-77)] scooped out 
some polypus growth from the right nostril and also oval 
softened body, rather bigger than horse-bean, which was 
young orange that the child had pushed her nose India.” 

Snow died the height his career June 1858. 

Tubbs 


Snow, J. (1858). 
administration. 
London 


On chloroform and other anaesthetics: their action and 
Edited with a memoir of the author by Benjamin W. Richardson, 
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POPULAR REACTIONS THE ETHER DISCOVERY 


Examination reports the discovery which appeared the 
newspapers and periodicals the day leave one with the im- 
pression that the public were somewhat cold-blooded the 
they were interested the discovery novelty 
rather than means relieve human suffering. Painless 
surgery should have had more personal appeal than advances 
any other branch medical science the average man would 
less interested the sterilization the surgeon’s instruments, 
for instance, than the knowledge that would not feel the 
cut the knife. 

the Athenaeum January 1847, the discovery was dis- 
cussed with reserve and certain amount scepticism 

Animal Magnetism, appears, likely meet with 
powerful opponent.” ... priori, there seems reason 
why man should not made dead drunk—for such appears 
the state the individual under the influence the vapour 
ether—for some minutes some the volatile narcotics 
which are used medicine. There nothing here that 
hocus-pocussing which characterizes the practices the mes- 
meriser. the same time not regard the proof 
unconsciousness perfectly satisfactory these ether cases. 
fact, have too vivid recollection the tricks magnetical 
impostors not our guard against the possibility 
shamming, even with 

more enthusiastic report was contained letter dated 
from Boston, USA, November 1846, and this the writer 
tells the great news which had greeted him his arrival 
from England. mentions having been told eminent 
American surgeon that the discovery was likely prove most 
useful large operations painful character, rather than 
those requiring delicate treatment. 


First Use England 


One the first medical men England hear the recent 
happenings America was Dr. Boott, whom Dr. Bigelow 
Boston had written the matter. Despite Morton’s rather 
stupid attempts keep secret the ingredients the agent used 
his expositions, and which had given the name 
was easily identifiable, its odour alone, pure sulphuric 
ether. Dr. Bigelow lost time communicating this his 
friends, including Dr. Boott, who, turn, sent word dentist 
friend his named Robinson. The latter was live wire,” 
and hearing the news was round jiffy and ready for 
the spent the remainder that day (17 
December) and the following rigging apparatus 
from Nooth’s which fitted flexible tube 
and mouthpiece. the morning the 19th, the presence 
Dr. Boott and his family, put lady patient sleep and 
extracted molar tooth with complete success. 


Liston’s First Amputation under Ether 


Sir Benjamin Ward Richardson article The mastery 
pain”, which appeared Longman’s Magazine 1892, 
quotes description which Sir John Forbes gave him Liston’s 
first amputation under ether University College Hospital. 
Liston, who had cultivated extreme speed operating, removed 
the limb within the minute. Everybody seemed pale and silent 
except Liston, who was flushed, and breathless that when 
broke the silence with the word Gentlemen almost choked 
its utterance.” 


Distinguished Audiences 


Many the early operations the new method were attended 
concourse distinguished spectators. The name Prince 
Louis Napoleon Bonaparte figures number newspaper 
accounts, and was one the first ask Robinson (the 
dentist already referred to) allow him witness demon- 
stration, which watched with almost childish wonder 

This practice admitting members the public was some- 
times embarrassment. The Times January 1847 
mentions that large number celebrities, including Jerome 
Bonaparte, were St. George’s Hospital the previous day 
when operations were performed. The first case was failure, 
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the patient having removed without the operation being 
started. The second patient had uncomfortable time for 
ten minutes, turning very red, rather purple,” and such 
state anguish that the onlookers commented that the effects 
were worse than the operation. Eventually the surgeon judged 
the patient ready and proceeded remove the finger, 
whereon the poor fellow shouted loudly and snatched his hand 
away! The third case fortunately gave trouble, and 
successful amputation was performed. 


The quicker the surgeon, the greater the 


Richardson, the article referred above, describes the horror 
operating day when, puts it, the quicker the surgeon, 
the greater the surgeon was the order the day. mentions 
one operation performed Prof. Lawrie, and carried out with 
such dexterity that was over before the patient uttered single 
cry, though the poor wretch screamed and struggled throughout 
the closing stages the nerve-shattering business. Richardson 
and his fellow students were almost overcome the new methods 
were least appreciated men who had gone through such 
experiences. 


Some Disparagements 


seems almost inconceivable that the introduction 
painless surgery should have been subjected adverse 
criticism. Nevertheless was argued that the day the great 
surgeon was over; that squeamishness over infliction pain 
could not hand hand with bold, dexterous operating. 
was further suggested that banish pain was contrary the 
laws nature that pain was necessary indicate injury, the 
seat injury, and the cause injury. 

more sinister objection was made the grounds that 
provided dangerous weapon for the evil-doer. Some saw 
affront divine law man was born suffer, and anaes- 
thesia was, effect, attempt cheat that law and could end 
only disaster. Finally, was foretold that the practice 
became more general, the number deaths under anaesthesia 
would prove too heavy endured. This last view was fairly 
widespread, and after few isolated cases had ended fatally, 
seemed though ether anaesthetization was doomed. 

The Times March 1847 devoted nearly two columns 
the report inquest young woman who had died 
few days after operation under ether. this case verdict 
the effect that the woman died the result the adminis- 
tration ether was brought in, and accepted the coroner 
and the surgeon concerned. The prominence given this 
case, with ether the villain the contrast 
the brief paragraphs devoted successful operations, augured 
ill for those who were striving win public confidence the 
new method. 

his work etherization surgery and practical medicine, 
1847, Sir John Forbes gave amusing example the slender 
grounds which etherization was condemned. man was 
said have died bleeding from the lungs Guy’s Hospital 
after taking ether during operation for hernia. inquiry 
the hospital, the man was found still and 
being questioned the bleeding from his lungs, stated 
that the day after the operation had pricked his gums while 
picking his teeth with pin—and was the product this 
operation, not the ether, seen the spitting-pot the 
bedside, that was bruited about town itself sufficient 
settle the question etherization all future time.” 


Ether outmoded use Chloroform 


discovery ether was short-lived. the public, with 
their love the latest Simpson’s use chloroform, 
and the paper the subject which read November, 
1847, seemed outmode ether. the man the street 
was something newer, and consequently the word 
chloroform came into use verb place anaesthetize, 
and ether was forgotten. 


Experiments Plants 


Scientists were not slow try out the effects ether other 
directions. The Athenaeum June, 1847, describes ex- 
periment carried out Clemens, Professor Natural 
Sciences the College Vevay. The Professor placed 


branch the common barberry under drinking glass with 
small quantity ether, and found withdrawing it, and 
touching the stamina their base, that they had lost all their 
irritability. 


Early use Veterinary Practice 


The Times January 1847 reports the successful operation 
under ether horse the Royal Veterinary College, whilst 
novel use mentioned the Athenaeum for August, 1847 

Bees.—Several successful experiments have. 
said, been recently made France the etherization 
bees—so able take their honey while they are 
state inaction without the necessity destroying their hives.” 

the 4th September appeared the following 

Acting the hint recently dropped this paper from the 
experiments French naturalist, gentleman Great Mary- 
lebone Street has contrived apparatus for etherizing bees. 
which does its work without the least trouble. The bees are 
first much agitated then stupefied, and fall the 
when they may handled withimpunity. The effect produced 
more than minute and a-half.” 

Bishop 
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THE BEGINNINGS SURGICAL ANAESTHESIA 
FRANCE: ETHER AND 


ANDRE HAHN, M.D. 
Chief Librarian, Faculty Medic.ne, Paris 


was the beginning the year 1847. Ether anaesthesia had 
made its début major surgery the United States nearly 
three months before, October, 1846. London, 
December, Liston, his turn, had just performed his first 
successful operation under anaesthesia, and France, Jobert. 
assisted American surgeon, had made his first successful 
attempt etherization December the St.-Louis. 
The fame Jackson and Morton had crossed the Atlantic 
and aroused Europe lively curiosity, tempered certain 
reserve the absence substantial experimental evidence. 

January, 1847, Professor Malgaigne drew the attention 
ether not previously known, or, the property itself was 
known new application it, and recalled communica- 
tions English and American journals the fact that the 
respiration and inhalation ether deadened general sensibility 
such extent that surgical operations performed patients 
this state caused little pain.” 

This was the first official intimation the discovery whict 
promised much for the future. Moreover, Professo: 
Malgaigne reported five cases the Académie support hi: 
statement. the experiments carried out his departmen: 
the Hopital St.-Louis, employed tube containing 
certain amount ether. The tube was inserted into one nostri 
while the other was occluded, the mouth being kept closed durin; 
inspiration and open during expiration. 

Professor Velpeau was present this was he, 
was remembered, who had, 1839, written the following line: 
his Nouveaux éléments médecine opératoire [second edition] 
The avoidance pain, surgery, dream one can 
pursue to-day and who had not thought right experimen’ 
yet with the secret method which Morton had already com- 
municated him, was afraid injuring his patients, anc 


(' Translated from the French by A. H.-S.] 
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ANAESTHESIA FRANCE 


was still doubtful about the dangers sustained inspiration 
ether. However, when confronted with the results Professor 
Malgaigne’s tests, recognized that the dream was likely 
become reality. 


Velpeau was able define his position few days later, 
meeting the Académie des Sciences held January 1847. 
The question priority the invention the practical applica- 
the soporific properties ether was give rise much 
controversy France. Already, Ducros, the beginning the 
was claiming priority view experiments made public 
early 1842, and his work March, 1846, the physio- 
effects sulphuric ether. this occasion, the secretary 
the Académie, Elie Beaumont, asked the meeting 
the opening sealed envelope deposited him 
the session December this contained two letters 
rom Jackson, the first dated November 1846, which 
described his work, his connection with dentist (he does not 
Morton’s name), and the first operations under anaesthesia 
the Massachusetts General Hospital, and asked 
Académie appoint committee make the necessary 
confirm the truth his statements; the 
econd letter, dated December, confirmed the success 
performed under the application ether vapour. 


Professor Velpeau then declared that the secret question 
vas longer secret, since the press had divulged early 
November, and was more than month since Dr. Warren, 
Boston, had informed him it, and since Dr. Fisher, 
same town, had, about the middle December, proposed 
trial should carried out the Charité. went 
recall the experiments Jackson and Morton, the trials 
carried out London, and those performed Paris the 
Roux the and Laugier Beaujon, 
the results which were more conclusive than his own 
Charité while acknowledging the value those Professor 
Malgaigne, which had been more successful, emphasized the 
uncertainty and inconstancy which had been observed both 
«broad and France, and the short duration the effects, 
which lasted longer than 2-5 minutes. added that this 
inconstancy might due much the imperfections the 
apparatus employed the actual nature the drug 
the diversity individual constitutions.” 


The Académie des Sciences, then, seemed show certain 
degree reserve. Velpeau wanted multiplication trials 
Serres wondered this artificial killing pain had not more 
untoward effects than pain Professor Roux thought that 
this new method could probably not applied indiscriminately 
all circumstances, and suggested that, until further information 
was available, the subject question should remain enclosed 
within the circle scientific communications and 
The scope the new method was, however, quickly 
appreciated and disclosed innumerable papers read 
learned societies, Paris and the provinces. 
1847, Charriére submitted his new apparatus for inhaling, which 
had already been put into use most the Paris hospitals, 
the Académie Professor Gerdy had made use this 
January for trial the effects ether himself. All 
France was acclaiming the discovery Sédillot Strasbourg, 
Simonin Nancy, Bonnet and Bouchacour Lyons, Bouisson 
Montpellier, and Roux Toulon, were experimenting 
improvements apparatus. New etherizers were constructed 
Luér, Magonti, Bonnet, Ferrand, Porta (of Pavia) and 
Roux. 


the Académie des Sciences meeting February, 1847, 
was Velpeau’s turn admit, brilliant speech, what great 
promise this subject held for the future, and what unforeseen 
importance ether anaesthesia would assume when the flaccidity 
the muscular system became generalized. all sides 
concluded, the facts, confirmed one another, are becoming 
immensely interesting.” But was find implacable 
antagonist Magendie. The famous physiologist rose 
wrath against this recital the marvellous effects sulphuric 
ether upon which the press has seized satisfy the 
insatiable, avid craving the public for the miraculous and 
mpossible ... not enough desire cried, 
must also take steps guard against the that the 
drunkenness caused ether might produce the hands 

ignorant men, even the intimacy the family 


Velpeau’s reply was more than defence. marked the date 
the final acceptance France the discovery Jackson and 
The essential result, and the point greatest 
importance surgery, according the eminent teacher, was 
the insensibility produced patients submitted the influence 
ether. This was now fact established observation, and 
the result was practically constant the procedure was carefully 
carried out. There was, however, another point secondary 
and varying significance, namely, the restlessness produced 
pleasant sensations dreams, distressing ideas, and shouts 
remarks which might cause inconvenience surgical opera- 
tions. This fact was certainly undeniable, but who knows 
but that may learn the near future how control avoid 
these disordered movements; and what prevent 
subjecting person the action ether just far enough 
find out how affected, before proceeding the final 
induction indeed Velpeau himself had done number 
cases. 


remained find out whether patients thus treated ran any 
affirmed that nothing had 
happened them, that time, which justified the indictment 
ether reason the very shortness the period insensi- 
bility minutes), and the fact that the patient recovered, 
minutes, without any sign suffering and without any 
apparent disturbance the system.” 

Through Velpeau, then, etherization achieved position 
honoured acceptance France, and its fame was great that, 
like Ducros and Wells, Jackson, and then Morton, strove for 
recognition their claims priority invention. lively 
controversy arose when the Académie decided award the 
Monthyon prize for the years 1847-48 the inventor anaes- 
thesia, and, eliminating Wells, divide between Jackson and 
Morton, being indispensable one This prize 
was founded 1819 reward for those who had earned, 
some act piece work, the title benefactors humanity 
The hostility between the two former collaborators was now 
manifested acutely had been earlier America. 

Velpeau, his speech, had drawn the attention the Académie 
the two chief uses ether anaesthesia the killing pain 
and the paralysis muscular action. had hinted its 
possible advantages obstetrics. February 1847, Professor 
Dubois informed the Académie its application labour, 
and announced the first instance its use this connection 
Professor Simpson, January 1847, Edinburgh. Fournier- 
Deschamps had also used France, January, for 
forceps delivery. 

The physiologists had likewise attacked the physiological and 
psychological aspects the problem. Flourens pointed out the 
action ether the cerebral lobes and cerebellum Longuet 
observed the progressive invasion the nervous centres. These 
investigators, however, were anxious experiment with other 
substances possessing analogous properties. 

was this time, when ether had barely made its conquest 
France, that, March 1847, the Académie des Sciences, 
Flourens, connection with Note touchant 
sur les centres nerveux, pointed out that had obtained the 
same results with with sulphuric 
ether. stated, moreover, that chlorhydrique had 
led him try new substance known chloroform, which 
produced total etherization few minutes. 

Chloroform had been discovered 1831 Soubeiran the 
course distilling alcohol with calcium chloride, studied 
Liebig (1832) and chemically defined and classified Dumas 
(1835), but was still little known France the time when its 
practical application was made known Simpson’s paper 
(10 November 1847). Simpson, who had, after personal experi- 
ments, been using the new time Edinburgh topro- 
duce insensibility surgical and obstetrical practice, represented 
chloroform possessing all the advantages sulphuric ether 
without the chief disadvantages: quantity the 
anaesthetic was necessary, had quicker and more complete 
effect, the process inhalation was pleasanter, the cost lower, 
the smell was less unpleasant and did not permeate the patient, 
was easy transport and inhaler was necessary. Simpson 
supported his statement with description two operations 
performed the Edinburgh Royal Infirmary Professor Miller 


* (Dr. Hahn’s references to Jackson indicate hat he is still given more credit 
by European writers than would be the case in Britain and the USA.—Ep.] 
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ANAESTHESIA SPAIN 


the presence Professors Dumas and Milne Edwards 
Paris, Dr. Christison and Sir George Ballingall. This new 
therapeutic agent was soon tried out all over France, and 
its success was such that ether anaesthesia was practically 
abandoned current practice. 

The vogue chloroform was, however, rapidly eclipsed 
series grave failures, the possibility which Flourens had 
foreshadowed his prophetic statement sulphuric ether 
both wonderful and terrible, then chloroform still more 
wonderful and still more terrible.” 


The battle between ether and chloroform had begun has 
continued the present day split the masters surgery into 
two camps. 


The Paris school declared itself resolutely favour the use 
chloroform. The Académie Médecine, consulted the 
Minister Education following the death Boulogne 
May 1848 perfectly healthy young man, for once followed 
the lead its appointed expert, Professor Malgaigne, and 
subscribed the acquittal chloroform, only making certain 
precautionary rules and scheduling poison (31 October 
February 1849). 1853, the Société Chirurgie, 
called upon take the question hearing paper 
Dr. Vallet, Orleans, came the conclusion, the advice 
report submitted Robert, that there was adequate 
justification for abandoning such admirable discovery. 
1857, the Académie Médecine, appealed once more, 
decided that the present state knowledge, apparatus might 


EARLY SURGICAL ANAESTHESIA SPAIN 
EDUARDO GARCIA DEL REAL, M.D. 


Real Academia Medicina 
Member the Osler Club 


Ether was used surgical anaesthetic for the first time 
Long, Athens, Georgia, but the fact was not sufficiently widely 
published, and the use ether anaesthesia can said have 
been first publicly demonstrated Morton, Boston 
dentist, October 1846. 

Spain the Academia Esculapio offered among its prizes 
for 1847 silver medal for the best paper ether analgesic. 
The famous Spanish surgeon, Don Diego Argumosa 
(1792-1865) was the first Spain use ether general 
anaesthetic—on February 1847—in operation for the 
opening abscess the neck; the 16th the same 
month open abscess the breast; and two days later 
for the resection exostosis the shoulder. 

February, with this anaesthetic, inserted seton 
patient suffering from purulent ophthalmia. reported all 
these uses ether anaesthetic the Boletin Medicina, 
Cirugia Farmacia (No. 62, March 1847). 

Drs. Benavente, Ruiz Gimenez and Ulpiano Fernandez, 
the Academia Médico Matriténse, reported vol. the 
Anales Cirugia, inhaled ether vapour through the nose, 
becoming completely unconscious. 

Don Ulpiano Fernandez, result inhaling the ether, 
experienced severe coughing fit, vomiting, four five con- 
vulsive contractions, headache and roaring the ears, with 
subsequent dulling the senses. Don Basilio San Martin 
explains these disturbances the fact that Dr. Fernandez was 
great admirer England and the English everything, and 
imitated them the ease with which daily drank alcoholic 
beverages, rum, brandy, etc. This one the earliest mentions 
the importance alcoholic habits producing disturbances 
during general anaesthesia. 


might not used, and that the method etherization could 

The Lyons school, the other hand, ranged itself 
with Pétrequin and Diday, the side ether, safe 
harmless anaesthetic and refused, the pretext eclecticism 
reconcile the two drugs. 

Faced with fresh opposition the part the Société 
Chirurgie Paris, which had been confronted 1859 with 
paper Dr. Hervez Chégoin, Professor Barrier, 
against this sentence before the Société Médecine Lyon. 
March 1859, concluded his speech with these words 
Even ether less prompt its action and more disagreeab! 
its effects, infinitely less dangerous and anaesthetizes quit 
well surgeons should therefore give thei 
vote 

the modern development anaesthesia—vapour narcosi 
(chloroform, ether, ethyl chloride), gas narcosis (nitrous oxide 
cyclopropane, ethylene, acetylene), extrapulmonary 
(evipan), spinal and subarachnoid local and regional anaesthesi 
—there universal tendency towards the abandonment 
severe restriction chloroform, spite the rapidity 
constancy its action, the depth the narcosis and the smoot! 
return consciousness, and towards acknowledgment 
the superiority and safety ether, guarantee against 
immediate primary dangers anaesthesia (E. Forgue). Thi 
fact takes back the year 1847 which etherization 
adopted France, event which Professors Malgaigne 
Velpeau were the chief promoters. 


the Madrid General Hospital, Dr. Antonio Saez tried out 
ether anaesthetic (Boletin Medicina, Cirugia 
No. 63) woman order remove scirrhous tumour 
the right breast, which weighed 13} Before using ethe: 
ether and ounce distilled water, which mixed when 
the enema was about given. This took place the 
morning after quarter hour the patient felt heat the 
stomach and vapours rose the mouth. After half hour 
she became stuporose. Rectal anaesthesia was also used 
the great Russian surgeon, Pirogoff, the same year, 1847. 

the Medical Faculty Barcelona experiments were carried 
dogs, also 1847, before ether was applied human 

ings. 

Dr. José Gonzalez Olivares, the Santiago Medical Faculty. 
was one the first Spain recognise the advantages 
anaesthesia, publishing his observations the Boletin 
Medicina, Cirugia Farmacia July 1847. was not long 
until the apparatus invented Drs. Argumosa and San Martin 
was used for this type anaesthesia. Dr. Basilio San Martin 
won the prize offered the Academia Esculapio, which 
have already referred. The paper, presented 
1847, reported personal observations anaesthesia had been 
repeated several times some patients and San Martin 
had been anaesthetized with ether times. This paper wa: 
never published, remaining the property his nephew, 
well-known surgeon, Don Alejandro San Martin. 

Dr. Gonzalez Olivares, the Santiago Faculty 
December 1847, operated carcinoma the 
extirpating the axillary ganglia, under chloroform anaesthesia 
The operation was long and arduous. few days later 
amputated soldier’s penis, also under chloroform. 
chloroform anaesthesia, which the first details had 
communicated Simpson the Edinburgh Medical Society. 
Gonzalez Olivares has not been possible achiev 
with ether what has been achieved with chloroform. With 
latter have attained that which has been pursued ardent! 
and with such great (Boletin Medicina, Cirugia 
Farmacia, No. 105). 

These observations Gonzalez Olivares had been precedec, 
the Santiago Faculty Medicine, experiments dog 
and rabbits. The chloroform had been prepared Professo 
Casares, according Soubeiran’s method. was later 
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Professors Andrés Orden, Olivares and 
Vicente Guarnerio. 

Madrid, chloroform was prepared the pharmacist, Don 
Diego Lletget. was inhaled Drs. San Martin, Lazaro, 
Saralegui, Asuero, Ataide, Santero, Calvo and Ulibarri. this 
recorded the Boletin Medicina, Cirugia Farmacia, 
No. 106, January 1848. 

Don Basilio San Martin administered chloroform patient 
with anal fistula, who was operated Dr. Bonifacio Blanco 
the General Hospital. Don Basilio San Martin, referring 
his own observations, says Unconsciousness reached more 
quickly and longer duration. must controlled with 
certain amount care. Less than the drachm recommended 
Simpson should used, even though the dose should have 
repeated. this way choking less and the rigidity which 
appears first rarer.” 

Verdad November 1848 publishes article signed 
Olivares which the success chloroform anaesthesia two 
amputations carried out Dr. Francisco Martinez reported. 
The chloroform had been prepared Dr. Andrés Checa. 
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ANAESTHESIA ARGENTINA! 
LESLIE COOPER, M.D. 
The British Hospital, Buenos Aires. 


June, 1848, John Mackenna, native England and 
surgeon the British Hospital Buenos Aires, announced, 
the Hospital’s annual report, the sensational news that the 
first this city which ether was used with success 
took place our Hospital. were thus able confirm the 
surprising fact that inhalation through the mouth and nostrils 
this volatile spirit produces state unconsciousness such 
that the most serious surgical operations can carried out 
painlessly. Since then has been successfully employed 
several occasions, and lately new discovery called chloroform 
has been used the case woman whose thigh was painlessly 
re-fractured and reduced, with the most satisfactory results.” 
few years later, Leopoldo Montes Oca published his thesis 
Surgery Buenos Aires during the years 1852, 1853 and 
part which was devoted anaesthesia and particular 
chloroform, drug which, soon after its appearance, succeeded 
displacing ether completely for several decades describes 
the for chloroformization which were issued ward 
the Hospital Hombres, where his father, Juan José Montes 
Oca, held the chair clinical surgery both had previously 
seen chloroform used Rio Janeiro, where they lived 
exile during the tyrannous rule Rosas. 

Until 1890 chloroform continued the anaesthetic 
choice, and was the subject various and theses 
such that Juan Clara (1857), and Wenceslao Tello (1880), 
who emphasizes the advantage administering morphine and 
camphor oil coadjuvants prolonged surgical interventions. 
that year (1890), after visit Europe, where confirmed 
its advantages, Andres Llobet reintroduced ether his clinic 


{* Translated from the Spanish by M. B. W.]} 


ANAESTHESIA ARGENTINA 


The use anaesthesia obstetrics was defended Dr. Juan 
Burgos Requejo the Congress Medical Sciences Cadiz 
August 1878. 

Professor Morales Pérez, Barcelona, used anaesthesia 
hot ether from 1888 onwards, method perfected Dr. Diaz 
Liafio. the time came read his communication 
the International Congress Madrid had carried out 
4,977 operations with this technique without encountering any 
respiratory complications. 

The famous gynaecologist Fargas alternatively employed ether 
and chloroform anaesthesia. 

Mendoza recommended, 1896, what called 
the Spanish method which consisted mixture oxygen 
and chloroform, the excellency which lauds his booklet 
terapéutica fines del siglo XIX. 

This method was continued its author and Dr. Eulogio 
Cervera the Clinica del Rosario. 

was also recommended Professor Alejandro San Martin, 
with special technique and apparatus for naso-pharyngeal 
insufflation the oxygen-chloroform mixture. The chloroform 
never exceeded the mixture inhaled. 


Graham, (1942) Historia ciruga. 
apendice Garcia del Real, Barcelona 
Marquez Miranda, (1937) Historia anestesia. 

Buenos Aires 

Subirana Matas, (1907) descubrimiento anestesia 
Horacio Wells 


the Hospital his example was followed out- 
standing surgeons such Juan Justo, Avelino Gutierrez, 
Castano Revilla the Hospital San Roque, and Palma 
Professor Gandolfo’s unit the Hospital Clinicas, but 
short time, possibly because difficulty obtaining ether, they 
reverted once more chloroform. 1895, Julio Paz, the 
Hospital Clinicas, used ethyl bromide for the first time 
operations short duration. 

The earliest papers spinal anaesthesia appeared the 
beginning the present century, and Bartolomé Podesta, with 
his thesis 1901, was the first publish large number 
cases the method quickly became popular, and was practised 
other surgeons note, among them Gutierrez, Decoud, 
Finochietto, Arce and Repetto. 

1904, Robert surgeon the British Hospital, intro- 
duced the first apparatus for the administration nitrous oxide 
and oxygen, but, owing difficulty obtaining the gas, was 
several years before its use became widespread, Artemio Zeno 
Rosario employing 1916 and Rodolfo Pasman little 
later. About 1911, and throughout the European war, the 
efforts Pedro Chutro resulted ether’s once more taking pride 
place among anaesthetics, especially after the introduction 
Ombredanne’s apparatus, but later, owing the scarcity 
experienced anaesthetists, narcosis was replaced many hospital 
clinics other methods more easily controlled the surgeon 
himself, such spinal, local, regional and epidural anaesthesia, 
the last which was particularly recommended Professor 
Alberto Gutierrez. 

1934, Doctor Meana Casilda sent his assistant, 
Robert Elder, study the methods anaesthesia used the 
United States, and, his return, they began, great extent, 
use nitrous oxide, ethylene, and later, cyclopropane. The 
beginning the era specialization the subject was marked, 
particular, the introduction, 1936, course for post- 
graduates directed the Mexican professor, Federico 
Volbrechthausen, the Hospital Clinicas, and the 
initiative Doctor José Arce, director the Instituto 
Cirugia Clinica, where the first hospital department anaesthesia 
was established, the forerunner many others now functioning 
different hospitals. 
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THE ETHER DISCOVERY AUSTRIA AND GERMANY 


1926 Dr. Fischer, who died England 1943, published 
the Wiener klinische Wochenschrift (39, 52-54) account 
the reception the ether discovery Germany and Austria. 
According Fischer, the first news Germany the discovery 
was published, not medical periodical, but the old- 
established Augsburger allgemeine Zeitung (10 January 1847). 
This jour: based its information reports published 
Londoner Blatter, namentlich auch die Medical 
Fischer says that this notice was undoubtedly the 
source from which the Viennese professor surgery, Franz 
Schuh, obtained his first information ether narcosis, which 
led him become the first German-speaking surgeon employ 
the new procedure. However, the fact that his information 
was from newspaper, and not from medical periodical, was 
sufficient make Schuh proceed with considerable caution, 
and carried out preliminary experiments dogs, not only 
with view testing the narcotic action ether, but also 
order convince himself the harmlessness the procedure. 
Shortly afterwards, Schuh reported the results obtained 
surgical operations, and was able say that individual 
susceptibility ether varied, drinkers and those under the 
influence great apprehension being the most difficult 
narcotize. result Schuh’s publications, number 
other Austrian surgeons adopted ether anaesthesia. 

Apart from the interest medical circles, there was also 
considerable popular interest the discovery exemplified 
reports the general press. article February 1847, 
the Vienna correspondent the Augsburger allgemeine Zeitung 
closes, unidiomatically and rather inappropriately, with the 

Opposition to_ether soon became manifest certain quarters, 
and March 1847 there appeared anonymous communi- 
cation uttering warning against the indiscriminate use 
ether for surgical operations. May, the Viennese professor 
chemistry, Pleischl, spoke the numerous dangers 
implicit ether narcosis, and postulated harmful effects the 
brain, spine and nerves the fat-solvent property ether. 
also maintained that the blood must adversely affected 
the power ether coagulate albumin, and from the moral 
point view characterized the new procedure unworthy.” 
Even Schuh, originally enthusiast, later warned against the 
too-frequent use ether narcosis, which himself employed 
with diminishing frequency. 

few months later Simpson’s introduction chloroform 
narcosis caused similar outbreak professional and public 
interest the new anaesthetic agent. 


842 


INTRAVENOUS INJECTION AND ANAESTHESIA 


Harvey’s elucidation the circulatory process provided study 
absorbing interest, and during the second half the seventeenth 
century many experiments arising from were made. During 
the late sixteen-fifties the learned and ingenious Dr. Christopher 
Wren did propose the University Oxford that 
noble benefactor experimental philosophy, Mr. Robert Boyle, 
Dr. Wilkins and other deserving persons, that thought 
could easily contrive way conveigh any liquid thing imme- 
diately into the mass blood videl: making ligatures 
the veines, and then opening them the side the ligature 
towards the heart, and putting into them slender syringes 
quills, fastened bladders (in the manner clyster-pipes) 
containing the matter injected performing that operation 
upon pretty big and lean doggs, that the vessels might large 
enough and easily 

Mention occurs volume the Philosophical Transactions 
(1665, 128) experiments which Boyle injected opium 
and crocus metallorum (impure oxysulphide antimony) into 
the hind legs dogs, whereof the success was, that the opium, 
being soon circulated into the brain, did within short time 
stupify though not kill the dog but large dose the crocus 
metallorum made another dog vomit life and 


ANAESTHESIA AUSTRIA AND GERMANY 


1665 Elsholtz published Berlin his Clysmatica nove 
oder newe wie eine Arzney durch 
bey bringen, dass sie ihre Wirckung eben also verrichte, 
wan sie durch den Mund genommen worden 
injections laxatives and other medicaments done Fabriciu 
and others Danzig were reported the Philosophical 
actions during 1667 and 1668. 

The method was referred 1833 Magendie 
Précis élémentaire physiologie (2, 432 seq.). 
recent experiment which American named Hales 
made himself very ill injecting castor-oil into his 
Magendie commented, the injection medicaments into 
veins may regarded to-day the only effective resource 
some extreme cases where the ordinary aids medicine 

1842, four years before the general adoption 
anaesthesia, Glover reported the Edinburgh 
and Surgical Journal some experiments which had injected 
chloroform and bromoform into the veins animals. 
noticed, among other things, that some the animals became 
stupefied. But when, 1847, Flourens injected ether 
into the arteries dogs, found that although the 
became drunk,” anaesthesia was not produced. Two 
later (1849) Thomas Nunneley, Leeds, injected sulphuric and 
acetic ether and chloroform intravenously into dogs. found 
that the symptoms preceding death, and the appearance 
sented afterwards, not differ materially from those caused 
inhalation.” 

1874 Oré, Bordeaux—having made preparatory tests 
dogs during 1872-73—first produced surgical anaesthesia man 
intravenous injection. used about chloral hydrate 
water. The success Oré’s early cases, e.g. the 
removal finger-nail and the excision diseased testicle, 
led others try his method but fatalities occurred and 1877 
intravenous anaesthesia had been discredited. 

was not revived clinical practice until 1909, when Ludwig 
Burkhardt, Wiirzburg, successfully used saline solution 
containing ether. Kiimmell, Germany, Honan and 
Hassler, America, and Felix Rood, England, also adopted 
this use ether. 

1912 the intravenous route for general anaesthesia was 
well established and variety anaesthetic agents gradually 
came into use—among them were hedonal (introduced 
Fedoroff 1911), paraldehyde (Noel Souttar, 1912), certain 
barbiturates (the first was somnifene, used Bardet 1923), 
and alcohol (Marin, 1929). 


Duncum 


RECTAL ANAESTHESIA 


The sedative enema very old. Referring the virtues 
garden poppies, John Gerard, The Herbal (London, 
wrote: The leaves, knops and seeds stamped with 
woman’s milke and saffron and put the fundament 
clister causeth and writing Hyoscyamus 
wash the feet the decoction henbane causeth 
given clister doth the same.” 

During the first few months 1847, the time the general 
adoption sulphuric ether inhalation 
Vicente Hedo, and Marc-Dupuy (apparently the 
suggestion the Parisian surgeon Roux) tried the 
liquid ether introduced into the rectum animals. 
Dupuy, who mixed water with the ether, found that dogs 
injection produced rapid and satisfactory anaesthesia with 
slight inflammation the rectal mucous membrane. 
cluded that might more safely carried out 
the rectum than inhalation. 

While these experiments were progress Nikolai Ivanovi-h 
Pirogoff, professor surgery St. Petersburg, reported tie 
Académie des Sciences Paris his very successful clinical 
use ether vapour insufflated into the rectum. His 
consisted container for ounces [45-60 ml.] liquid 
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HISTORICAL 


ether (surrounded warm-water jacket), joined rubber 
catheter through which the vapour entered the rectum. The 
rectum itself was simply washed out preliminary 
insufflation. 

After ether had been superseded the more easily manageable 
anaesthetic chloroform, November, 1847, rectal anaesthesia 
was neglected until about 1882, when was revived the 
surgeon, Oscar Wanscher, Copenhagen. method was 
essentially the same that devised Pirogoff, but avoid the 
the ether vapour condensing route between the 
warmed vaporizing bottle and the rectal cannula, warmed 
connecting tube also. paper fectal etherization, read 
Wanscher the International Congress Medicine, held 
Copenhagen 1884, attracted some attention, particularly 
was not general use continental Europe that time. 
fact, Lyons, during the nineteenth century, was almost the 
European surgical centre where ether had remained the 
choice.) 

Earlier the same year (1884) fellow-citizen Wanscher’s, 
\xel Yverson, when visiting Lyons, had asked the surgeon, 
whether administered ether the rectal the 
route. The question prompted Molliére try rectal 
and the news his success with reaching America 
the late spring 1884, was also enthusiastically tried 
here Bull, Weir, and others. 

England, the specialist anaesthetist, Buxton, adopted 
ectal etherization about 1890, using especially operations 
nvolving the head and neck because the unobstructed 
operating field which allowed the surgeon. Buxton’s apparatus 
included glass globe the tubing behind the rectal cannula, 
intercept liquid ether. 

During the first decade the present century various improve- 
ments continued made America the technique 
ectal anaesthesia, the most important work being done 
Cunningham Boston, and Sutton Kansas City. 
was this work which, Gwathmey stated, prepared the 
way for his introduction 1913 oil-ether colonic absorption 

Duncum 


SURGICAL ANAESTHESIA THROUGH MESMERISM 


About the middle the seventeenth century, the Jesuit 
Athanasius Kircher Fulda described experiment which 
hen was persuaded lie motionless pavement working 
upon her imagination. First her feet were bound and she was 
allowed struggle until she became convinced that escape was 
impossible, and lay still. straight chalk line was then drawn 
away from her eye along the pavement and when her feet were 
untied, still believing herself captive, she did not move. 

his Magnes sive arte magnetica (Rome, 1654) Kircher 
devoted section the curative powers magnetic substances, 
and was while studying magnetism, rather more than century 
later, that Franz Anton Mesmer concluded that the human hand 
could exercise such powers, and evolved his cult animal 
magnetism—afterwards called mesmerism. 

Mesmer’s bizarre séances, held Paris during the late 
seventeen-seventies, brought him into disrepute, and after the 
French Revolution himself vanished from the public eye. 
Nevertheless mesmerism continued intermittently exert its 
curious attraction for the credulous layman and interest 
certain number medical men. 

1829 the French surgeon, Cloquet, removed cancerous 
breast from Madame Plantin, the lady’s physician having 
induced her state which she was 
able converse with Cloquet during the operation, yet felt 
pain and afterwards remembered nothing what had taken place. 

October 1842, well-authenticated case was reported from 
Nottinghamshire, which barrister named Topham induced 
mesmeric sleep man whose leg was then amputated the 
thigh. Topham described how the surgeon, after one earnest 
look the man, slowly plunged his knife into the thigh, 
the bone and then made clean incision, round the 
bone the opposite point, the inside the thigh. The 
stillness, this moment, was something awful: the calm 


respiration the sleeping man alone was Soon 
after the second incision, moaning was heard from the patient, 
which continued intervals until the conclusion. gave 
the idea troubled dream for his sleep continued profound 
ever.” Questioned his awakening, the patient said, 
never knew anything more and never felt any pain all 
thought, was probably the sawing his thigh-bone. 

During the late eighteen-thirties John Elliotson, professor 
the practice medicine the University London, had become 
interested mesmerism, accepting some the occult well 
the rational beliefs connected with it. This brought upon 
him the disapproval his colleagues, and 1838 was com- 
pelled resign his professorship. 1843 Elliotson published 
record Numerous cases surgical operations without pain 
the mesmeric state, and 1846 founded Mesmeric 
Infirmary Bedford Square, London. 

Elliotson’s work aroused the interest James Esdaile, the 
Hooghly Hospital, Calcutta, and 1845 mesmerized and 
operated painlessly two occasions Hindu convict. Nine 
other painless operations were witnessed special committee 
appointed the Deputy Governor Bengal, and result 
Esdaile gained Government support for his activities. all 
recorded 261 painless operations, the death rate being about 

Despite the unquestionable integrity exponents such 
Esdaile, mesmerism was violently attacked, particularly 
medical men. reasoned defence the ordinary manifesta- 
tions the cataleptic state which patients were 
insensitive surgical pain—was published John Forbes 
1845. the same time condemned belief the extra- 
ordinary phenomena such clairvoyance. 

December, 1846, the London Medical Gazette, bitter critic 
the mesmerists, announced the news Morton’s use ether 
anaesthesia under the heading, Animal Magnetism Super- 
seded—Discovery New Hypnopoietic.” Although mes- 
merism was indeed superseded, rare cases its use produce 
surgical anaesthesia continued reported during the 
remainder the nineteenth century. 

The most important name connected with mesmerism that 
the physician, James Braid, who approached the subject 
1841 spirit scepticism. soon became convinced that 
state abnormal sleep could self-induced gazing fixedly 
some bright object generally use lancet Braid 
stated) held about inches [20-38 cm.] from the eyes and 
little above eye level. This method called neuro-hypnotism, 
and used get patients into suggestible state for the treat- 
ment physical and mental ailments, e.g. constipation and 
melancholia. one two occasions extracted teeth from 
hypnotized patients. 

Braid’s method hypnosis was introduced into French 
medical practice Azam and Broca 1859. Its application 
the treatment nervous disorders was intensively studied 
Charcot Paris and and Bernheim Nancy. 

From these beginnings psychotherapy evolved. 


Duncum 


845 


THE HISTORY SURGICAL ANAESTHESIA 


Under the above title, Schuman’s New York has published 
history anaesthesia Major Thomas Keys. This work 
has developed from chronological table illustrating the history 
anaesthesia, which was published 1942 Lundy’s Clinical 
anesthesia. author also used the material which the 
chronology was based for series five papers “The 
development anesthesia,’ Anesthesiology during 
the years 1941-1943. Later, selection important references 
arranged subject was published two instalments Current 
Researches and Analgesia. Finally, and the 
suggestion Professor Chauncey Leake, the author revised 
his material for publication book. 

The repeated opportunities revision and re-assessment 
material, and the fact that Major Keys has been reference 
librarian the Mayo Clinic, assistant the Librarian the 
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HISTORICAL 


Army Medical Library Washington, and officer charge 
the Cleveland branch the Army Medical Library, would amply 
justify the expectation that this should book which would 
proof against the most pedantic and ungenerous criticisms, 
but this expectation not entirely fulfilled. 

can said once that all ordinary standards this 
very good short history, and that any standards 
unusually attractive book. The publishers have contributed 
greatly its attractiveness the attention that they have given 
typography and production. There are illustrations, 
including one Paul Bert’s extraordinary travelling anaesthesia- 
chamber (facing 75). The overall length the book 
xxx 191 pages, but these more than are occupied 
Major Keys’ history. The remainder the volume devoted 
preface, introductory essay Professor Chauncey 
Leake, chronology (24 pages), list references subject 
(24 pages) and another authors (20 pages), chapter 
Dr. Gillespie the future anaesthesia, and appendix 
Professor Fulton the Morton and Warren tracts 
ether (Letheon). 

The book dedicated Dr. Lundy, who described 
warrior against the reader who accustomed 
more impersonal style historical writing, the romantic 
exuberance betrayed the terms this dedication and other 
parts the book likely irritating. Much may 
esteem Professor Leake’s reputation pharmacologist and 
medical historian, not all will wish involved the 
intimacies implied the use the familiar names his 
colleagues—as, for example (p. xxx), Art Norm 
Nil and Swim.” Nor does the 
gastronomic welcome the anesthetists San 
Francisco (p. xxix) seem have much relevance the history 
anaesthesia. Although custom and prejudice enter largely 
into our attitude about these things, there rather more 
than that. feel that there certain lack self-criticism 
involved, and this causes some lack confidence the rest 
the matter. This lack confidence intensified when find 
obviously intended. although the author says 
(p. xi) that has seen his responsibility the correcting 
many the errors that have crept into the history anes- 
and affects the rather pretentious word historio- 
graphy connection with his own work, has not avoided 
the perpetuation errors failure consult original sources. 
twice stated (pp. and 106), for example, that Alexander 
Wood, Edinburgh, first injected morphine subcutaneously 
1843, whereas closer study the literature would have revealed 
that this incorrect date which had its origin misprint 
one Wood’s own papers. The correct date 1853. 
Similarly, incorrect say (p. 38) that Lafargue 1836 
lancet, the extremity which was smeared with morphine paste. 
Again, the claims Taylor and Washington priority 
subcutaneous injection are given without mentioning the fact 
that they were made retrospectively, some years after Wood’s 
publication. From Major Keys’ version this story, one 
would assume that Wood had merely developed method which 
had been originated Taylor and Washington. Pravaz, 
usual, erroneously credited (p. 107) with the invention the 
hypodermic 1853. However, the main subject 
surgical anaesthesia, the author has, judging from his list 
references, placed more reliance first-hand sources. 

readers please advise [important omissions] 
and other ways improve this book pleads Major Keys 
his preface. Although have been unable resist this 
plea, not regard some minor defects fundamentally 
affecting the value and interest this book. 


FOLKLORE ANAESTHESIA 


Ancient primitive anaesthesia and allied conditions, 
Ellis. 


The subject this book one exceptional interest. 


ancient writings there are number allusions, some them 
very familiar, what would appear attempts the 
production state equivalent surgical anaesthesia. There 
are also travellers’ tales the use stupefacients dull 
pain cutting-operations various kinds. has been said 
for example, that chewed coca leaves were used 
Indians local anaesthetic. 

Unfortunately there are difficulties the way attributin; 
much significance the allusions ancient writers. 
first place, has often been impossible identify with 
the plant substance used, and the second place the agent. 
when identifiable, often possesses known narcotic loca 
anaesthetic properties. Light might thrown upon thi 
difficult question detailed studies few selected allusion 
the literature, and field investigations among primitiv: 
peoples. But mere multiplication inherently 
evidence can throw light upon the problem. thi: 
approach that Dr. Ellis has adopted. Although has gone 
considerable pains locate and collate references 
examples primitive anaesthesia, the result that 
the problem almost where found it. 

The book not easy one read because lacks plan 
continuity. gives the impression that great part consist: 
random notes assembled together order which has 
determined accident caprice. The book divided into 
chapters anaesthesia physical means; 
anaesthesia inhalation; anaesthesia known drugs; 
unnamed and various drugs; local 
different countries and modern anaesthesia. typical 
the lack system the book that Henry Hill 
experiments inhalation anaesthesia are included the 
chapter Anaesthesia physical means instead that 
Modern even the chapter entitled 
Inhalation 

The literary style strange, and there are some passages which 
resemble remarkably the unconsciously-funny answer 
schoolboy question examination paper. Thus, are 
told (p. 18) that 

“The Yogis India practise philosophy which they 
Yoga, consists largely breathing exercises and the whole 
system called Pranayama.” 

Again (p. 68): 

Certain magical properties were also attached mandragora 
and the trial Joan Arc 1431 she was accused carrying 
mandrake her bosom which she denied. King Solomon and 
Alexander the Great are reputed have derived help from the 
same source.” 

And (p. 

Forbes says that the Sitt, meaning woman who 
makes her living castration, Harar, Abyssinia, used use 
anaesthetic made from infusion poppies and Kat.” 

There also capriciousness the forms proper names, 
Carden (p. 23), Cardanus (p. 38) and Cardan (p. 40). 
Examples such these, and particularly the disregard 
punctuation, make wonder whether the proof-reader may 
have been engaged some attempt primitive anaesthesia 

The oft-repeated fallacy the invention the hypodermic 
Pravaz appears 45. Pravaz never his life 
gave hypodermic injection, although experimented 
animals with form intravascular sclerosing therapy. 

Some the author’s assertions are pharmacologically very 
questionable—for example, that belladonna depresses the 
sensitivity practically all However, the most extra- 
ordinary example the author’s uncritical attitude the 
statement (p. 84) that remedy for whooping-cough which 
small and place the patients’ The author adds 

walks about, the garlic will work into his skin and very 
often highly beneficial spasmodic cough. One 
leading drug houses has, had till short time ago, 
containing garlic which would sometimes cure cough 
nothing else would.” 

Uncritical enthusiasm displayed the inclusion 
irrelevant observations, which appear regarded 
tributory evidence. example, discussing whether 
might have any narcotic inebriant properties, the authcr 
includes (p. 96) the following observation 

Bourke describes kind orgy urine drinking 
the Indians and difficult see why the guests shou!d 
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have assisted they did not get some sort out 
somewhere.” 

Stated more formal the author’s argument 
(i) Nobody would drink urine for any reason but that was 
inebriant, (ii) the Indians drank urine therefore (iii) urine 
inebriant. 

the same section, the following entirely inconsequential 
and inconclusive anecdote given (p. 97) 

Hampton, well-known pharmacist Gloucester, 
tells that man considerable education and social position 
told him that was the habit drinking his own urine, 
unfortunately was long ago that Mr. Hampton does not 
remember his reason for 

are supported, the author refers inscription 
Aesculapian temple recording surgical operation. 

though drug mentioned, this where difficult see 
drug could possibly have been omitted.” 


FILMS 


This article the second series medical 
men biologists who have had practical experi- 
ence the production films medical interest. 
Dr. Organe has been largely responsible for the 
success series medical educational films 
which generally regarded establishing 
precedent. For the first time, series films 
comprehensively covering clinical 
medicine has been made the close co-operation 
professional film-unit and hospital depart- 
ment. The films were produced Imperial 
Chemical Industries Ltd. collaboration with the 
department anaesthesia the Westminster 
Hospital, London. 
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THE MEDICAL DIRECTION 
SERIES FILMS ANAESTHESIA 


ORGANE, M.D., D.A. 


Honorary Anaesthetist, Westminster Hospital Lecturer 
Anaesthetics, Westminster Hospital School Medicine 


can rarely have fallen the lot teacher afforded 
the opportunity making series films covering many 
aspects his subject. Expense alone prohibitive the 
private individual who not also expert cinematographer 
and technician. Such offer apt accepted the 
uninitiated with light-hearted enthusiasm. The light heart 
soon grows heavy with the dawning realization the immense 
amount work involved the enthusiasm or, more accu- 
rately, the sense the importance the task hand 
this case, the two years taken for its 


Scope Films teaching Anaesthesia 


The art or, may become, the science anaesthetics, 
not subject that lends itself easily presentation the 
lecture theatre. should, ideally, taught practice 
under supervision. Unfortunately, suitable material 
limited, the ground which should covered extensive 
and the behaviour patients under anaesthesia unpre- 


FILMS 


108 the statement made that Peruvian Indians 
fill wound with powdered cocoa [sic] leaves, which contain 
some per cent cocaine.” 

difficult believe that the yield cocaine from powdered 
coca leaves would anywhere near high 9%, that the 
use such high concentration cocaine open wound 
could attended any but the most disastrous consequences. 
Presumably the figure given misprint. 

The author appears subscribe the view that the applica- 
tion belladonna the unbroken skin relieves pain. The 
continued use belladonna plasters implies that not alone 
this absurd and unwarrantable belief. 

Apart from the criticisms made above, the book contains 
some interesting material which evidently the fruit extensive 
reading and enquiry. can, however, hardly said justify 
the publisher’s claim the dust-wrapper that valuable 
work reference for all who are interested the anthropological 
and social aspects medical (For price and other 
details see BMB 859.) 


Many important points are unavoidably missed 
not possible organize series graded demon- 
strations can done, say, the physiological laboratory. 
Further, always difficult compromise between the 
interests the patient, who should always have the best 
available treatment, and those the student. Under the 
guidance his teacher, may never meet with serious 
difficulty and will, therefore, be.quite unfitted deal with 
grave emergency when, after qualification, meets one 
for the first time. Yet, theoretical instruction must precede 
practical experience gain the greatest benefit the 
short time allotted the subject. 


Here seemed opportunity once relieve the 
tedium the lecture and demonstrate those hair-raising 
difficulties which mean life death the patient but which 
the experienced anaesthetist can take his stride. 


The Film Unit 


were fortunate, and also limited, having assigned 
professional documentary film unit. appreciate 
our fortune one need only compare this series films with 
any yet made amateurs regards quality photography, 
cutting and assembly. explain the limitations 
must describe the organization the unit assigned each 
film. charge director—and assistant—who respon- 
sible for the script, for the supervision the photography, 
the cutting, the final assembly the film and the spoken 
commentary. There also the camera-man—sometimes two 
them, each with assistant. The cameras are 
cumbersome and must supported so, also, 
are the three four lamps. 


The presence this small army, unaccustomed first 
the refinements operating-theatre technique, and their 
impedimenta, place strain the less camera-minded 
surgeons. Added this the not unnatural but quite 
unreasonable—and not always silent—resentment some 
the nursing staff such frivolous innovations. 


Planning the Series 


started with programme eight subjects. Two 
these propagated binary fission (there is, apparently, 
limit the tolerance student audience any one 
session) and one was added. expected total two 
hours’ running time expanded about five hours’, and much 
importance was yet left unsaid. 
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FILMS 


FIG. ENDOTRACHEAL ANAESTHESIA 
PERORAL INTUBATION 


Print from the film Endotracheal anaesthesia (for review, see 
BMB 851). The anaesthetist passing the endotracheal catheter 
visual control with laryngoscope. 


FIG. ENDOTRACHEAL ANAESTHESIA 
NASAL INTUBATION 


Print from sequence animated diagram. The success this 
procedure depends mainly the correct position the head. 
The course the air-passage from nostril glottis curved. 
When tube which has similar curve passed through the nose 
tends follow this curve and enter the trachea. 


early stage came the realization that, these films 
were many countries and used many 
teachers, one’s own opinions, however much one felt them 
advance the times, must replaced views 
acceptable, the whole, the majority though their 
entirety not even oneself. was also realized that, 
two experts hold identical views, the chief responsibility for 
each film must rest one individual. 


The first stage production was the draft lecture de- 
signed with view illustration appropriate action. From 
this material the director prepared draft shooting-script 
from which again, after discussion and emendation, emerged 


the final shooting-script. This last was modified from time 
time fortune presented the opportunity shoot some 
scene which was too good omit but which had not been 
included the original version, was found impossible 
present some feature the form that had been planned. 


Production Problems 


Unless one has very clear idea what stages any 
particular procedure are photographed, what range 
and from what angles, one likely find that some essential 
points have been missed and that whole sequence, often 
representing many hours’ work, has repeated. Here 
that close liaison between expert and director essential 
for the work planned detail. Even so, only after 
each has acquired some experience that becomes possible 
judge how much can done within the limits imposed, 
this case, the patience the surgeon and con- 
sideration for the well-being the patient. has been 
suggested that medical films would better directed 
the particular subject, would better able than 
intelligent layman interpret the ideas the author. The 
necessity for working script applies equally the 
amateur cinephotographer obviously, when recording, say, 
patient, there can going back fill gaps. 


advisable for the rough prints the day’s shooting 
seen the medical expert well the director. 
number alternative shots, one may better from 
the teacher’s point view, shot that technically 
excellent may not show sufficiently clearly the point 
illustrated and may even misleading. For example, one 
shot illustrating the withdrawal local anaesthetic solution 
from rubber-capped bottle into syringe gave the impression 


FIG. NITROUS-OXIDE, OXYGEN, ETHER 
ANAESTHESIA: THE 


Print showing typical apparatus designed deliver 

flow nitrous oxide and oxygen, which ether can added 

required. (From the film Nitrous-oxide, oxygen, and ether anaesthesia 
For review, see BMB 
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that the operator’s sterile gloved hands had touched the top 
the bottle. This sequence had then repeated from 
another angle which would avoid this impression. Some- 
times these faults presentation will escape those who are 
too intimately concerned. corrective, all these films 
were shown rough state students, both undergraduate 
and postgraduate, and most them teachers. spite 
these precautions some errors have remained. When the 
final version has been prepared, with commentary added, 
further amendment almost impossible. 

The production the average documentary film seems 
relatively leisurely affair with ample time available 
for setting-up lights, focusing and loading cameras and 
on—and ample time needed! The lamps and cameras 
must readjusted and the last refocused for each individual 
shot. The readjustment may take ten minutes more for 
exposure few seconds. Where surgical operation 
progress, the patient’s interests set limit this, and 
were fortunate that much our work was done with 
cameraman whose rapid guesswork produced results that 
were often brilliant and always adequate. one occasion 
more orthodox cameraman was hurried because the 
surgeon was impatient the delays, with the result that the 
whole the afternoon’s shooting was out focus! Where 
shots were needed, from different angles, relatively tran- 
sient happenings, found necessary have more than 
one camera, each poised selected vantage-point. The 
less important matching-shots, where the operation did not 
come into the picture, were filmed, far possible, 
conscious subjects. other cases volunteers were used. 
Some members the film unit were anaesthetized many 
times and came smiling—after suitable period for 
recovery 

The ordinary black-and-white film was used and 
surprising how much can conveyed, this medium, 
subject that seems call for reproduction colour. 


FIG. NITROUS-OXIDE, OXYGEN, ETHER 
THE APPARATUS 


Print from sequence animated diagram. The white dots 
the flow nitrous oxide, and the white rings represent 
the flow oxygen, from the cylinders the flowmeters. 


FILMS 


SPINAL ANAESTHESIA 


Print from the film Spinal anaesthesia (for review, see BMB 774/7). 
simple model for demonstrating the uses hyperbaric 
and hypobaric solutions. This demonstration portrays 
the distribution nupercaine (0°5% with glucose) 
the subarachnoid space. 


FIG. LOW SPINAL ANAESTHESIA 


For low spinal anaesthesia, nupercaine 
injected between the third and fourth lumbar vertebrae, giving 
area anaesthesia 2-6 inches (about 5-15 cm.) around the anus. 
For anaesthesia including the first lumbar nerve, used 
with little barbotage. 


Apart from difficulties supply the time, 
not available larger size than mm. and Technicolor 
enormous camera, very accurate focusing and 
exposure, and vast battery lights that would strain the 
tolerance the most good-natured surgeon. For technical 
reasons, mm. film was used, although many the show 


1 [The British Council decided some time ago to sponsor the production of 
a film on plastic surgery. As an experiment, this film, made by a professional 
film unit, has been shot entirely in Kodachrome (16 mm.)—Eb.] 
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FILMS 


copies were printed 16mm. For amateurs the 
mm. film more satisfactory and has the advantage that 
the necessary apparatus both less expensive and more 
easily camera can, necessary, held 
the operator, though better results will obtained 

Animated diagrams were used freely. There much that 
can conveyed other way, but this method that 
beyond the scope most amateurs. technically 
difficult and excessively time-consuming—one film waited 
over eight months for the completion the animation. 
difficult for the unimaginative author explain his ideas 
many delays were caused this lack rapport and the 
clash between the artistic sense the animator and the purely 
utilitarian outlook the medical expert, who looks, chiefly, 
for something approaching anatomical representation. 


The Recorded Commentary 


Last all comes the recorded commentary—a 
satisfactory medium exposition than the printed sub-title. 
The draft prepared the director from the shooting 
script, shredded and rewoven the medical expert, and 
re-edited the director fit the timing the appropriate 
sequences. was disconcerting find axiom the 
documentary-film world that subject may expounded 


[Overseas medical teachers and medical societies 
who wish borrow purchase prints the films 
indexed reviewed here should apply the 
nearest British Council representative (see page 
four cover) direct the Editor, quoting the 
numbers used below, e.g. Film 848. 
film this section does not imply that print 
will available for loan purchase. some 
cases will be, and others will 


THE ANAESTHESIA SERIES 


No. THE CARBON DIOXIDE ABSORPTION 
TECHNIQUE Por review see BMB 728/1 


No.6 &7. INTRAVENOUS ANAESTHESIA (Parts! 
For review see BMB 


No. SPINAL ANAESTHESIA For review see BMB 774/7 


No. RESPIRATORY AND CARDIAC ARREST 
For review see BMB 728/2 


No. Signs and Stages Anaesthesia 


made Realist Film Unit, owned mm. 
sound, 850 ft. (260 m.) mm. sound, 2130 ft. (640 black 
and white minutes. 


this film the signs anaesthesia are illustrated both the 
demonstration actual anaesthetized patients and means 
ingenious animated diagram. The student introduced 
the various stages anaesthesia and shown the signs which 
they may recognized. Particular stress laid the value 
the observation the breathing guide the depth 
anaesthesia. The subject presented clearly and with imagina- 
tion, but the film little too long and contains rather too much 
diagram work. F.-C. 


that not the same time illustrated the screen. One 
had hoped able amplify the lecture and soften some 
the more dogmatic statements—to have illustrated all the 
alternative views would have made the films interminably 
long. was, however, occasionally found possible 
interpolate few words explanation against background 
comparatively unimportant action. 

Many potential difficulties were avoided the fortunate 
accident that own voice was found suitable for 
reproduction. Where commentary highly technical 
better spoken someone familiar with the jargon. 
reduces the tendency misplaced emphasis and the 
speaking, were, inverted commas, phrase term 
that unfamiliar the commentator though may 
elementary his audience. There great skill required 
when, here, the commentary recorded without the film. 
three seconds, and the best version selected the 
cutting room. would advise the commentator 
his script far can. The elegant phrase may prove 
insuperable tongue-twister front the microphone. 

This account some our difficulties may help others 
avoid them, but the amateur must expect many disappoint- 
ments and much wasted time and material his early attempts 
film production. 


s49 No. Open Drop Ether 


made Realist Film Unit, 1944; owned mm. 
1110 ft. (330 mm. sound, 2780 ft. (830 m.) 
black and white minutes. 


This film careful demonstration the technique 
induction and maintenance anaesthesia the open-drop 
method. The essential apparatus required and its manipulation 
are first shown and then the accessory apparatus. Emphasis 
laid the value premedication, reassurance the patient, 
and the necessity for reference the patient’s records and 
clinical notes before starting induction. The technique 
induction then shown with great care, and the appearance and 
recognition the four stages anaesthesia are demonstrated 
detail. The film ends with note caution, describing how 
avoid struggling the second stage and how deal with this 
should occur. This probably the best film the 
series, and certainly the most useful the majority prac- 
titioners who are called only emergency give 
anaesthetic. 


No. Nitrous Oxide, Oxygen and 
Ether Anaesthesia (Continuous Flow) 
made Realist Film Unit, 1944; owned mm. 


sound, 960 ft. (290 m.) mm. sound, 2410 ft. (720 m.) 
and white minutes. 


diagram the apparatus shows its constituent parts, 
gas-flow circuit, and method charging with ether-vapou 
Next, the real equipment shown, and the routine, which 
adopted each day before used, testing every con 
ponent. The patient brought in, and after the 
has reassured her, verified her clinical condition and her chart 
and inspected her records, the technique induction show 
detail, using pure N,O. When this stage reached oxyge 
introduced, and then ether added the circuit 
The effect introducing ether rapidly shown, and the 
controlling the resulting coughing laryngeal spasm. 
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tenance surgical anaesthesia demonstrated. Next, the film 
shows diagram the gas-flow partial rebreathing circuit, 
the effects CO, accumulation, the results increasing 
reducing the total gas-volume, and the dangers tissue ether- 
saturation. This film particular value for the student, who 
rarely uses the more complicated techniques, but prefers 
something more suited hospital routine than open drop ether. 
The film presents clearly the important steps well simple 
hints, and should great teaching value, although more 
mechanistic than humanistic its approach comparison 
with some the others reviewed this issue. 


No.5: Endotracheal Anaesthesia 


nade Realist Film Unit, owned mm. 
ound, 940 ft. (280 m.); mm. sound, 3550 ft. (1060 m.) 
and white minutes. 


This film deals with all aspects endotracheal anaesthesia. 
previous films this series, the simplest possible apparatus 
selected for demonstration, and the student even shown 
make endotracheal catheter from coil rubber 
ubing. The hints the care, storage and sterilization 
atheters also excellent. There clear demonstration the 
echnique passing both oral and nasal catheters. Animated 
and actual photographs the larynx help illustrate 
cach point and there also demonstration faults tech- 
and their results. The film includes examples the uses 
endotracheal anaesthesia. Once again, clarity presentation 
and photographic excellence place this film with the others 
this series the first rank medical teaching films. F.-C. 


ss2 No. 10: Operative Shock 


made Realist Film Unit, owned mm. 
sound, 587 ft. [180 mm. sound, 1467 ft. [440 
black and white minutes. 


The film starts with description the physical signs 
operative shock, and emphasizes the importance detecting 
this condition its early stages. This can done careful 
observation the pulse-rate and blood-pressure. The first 
sign danger usually increasing diminution the difference 
between the systolic and diastolic pointed 
out that the condition shock may more easily prevented 
than cured, and the underlying causes are considered. Dehydra- 
tion the patient can prevented avoidance excessive 
purgation and allowing the patient drink glucose and tea 
hours before the operation. The necessity keep the 
patient warm avoid loss heat emphasized. Before 
long and serious operation important avoid the minor 
accidents anaesthesia, e.g. respiratory obstruction, struggling, 
and vomiting, and therefore advisable administer 
intravenous barbiturate before using ether. Traction the 
mesentery during light anaesthesia and the unnecessary exposure 


BOOKS 


ENDOCRINOLOGY 


Harold Burrows. CAMBRIDGE, UNIVERSITY PRESS, 1945. 514 
PAGES. 25x17cm. £2 2s. 


The nature and functions of gonadotrophins ; (ii) factors which influence 
the gonadotrophic activity of the pituitary ; (iii) factors which influence the 
Te. tion of the gonads to gonadotrophins ; (iv) factors which affect the cytological 
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viscera and large raw surfaces lead fall blood-pressure 
and encourage the development shock. The dangers arising 
from prolonged deep anaesthesia and prolonged de-oxygenation 
the patient can avoided maintaining anaesthesia 
light compatible with full surgical relaxation and keeping 
the airway free. Sudden changes posture, e.g. from the 
Trendelenburg position the horizontal, are dangerous. The 
importance pre-operative injection vago-pressor drug, 
especially before high spinal anaesthetic, mentioned. The 
danger low blood-pressure that there margin 
safety should accident such haemorrhage take place. 
Turning the treatment shock, the film emphasizes the 
importance intravenous drip saline any major cerebral, 
abdominal, thoracic also advisable when 
major amputation contemplated. Once the drip saline 


plasma, should this become necessary. 


mm. systolic given the danger point which intravenous 
drip saline must started rate drops per minute. This 
figure increases the blood-pressure falls until 120 drops 
minute may necessary the systolic blood-pressure has fallen 
60. When shock has already developed advisable stop 
the operation until the drip saline started, and response 
not speedily observed will necessary advise the surgeon 
cease his work altogether. 

This useful film will find place the teaching anaesthetics, 
though probable will more value the post-graduate 
students than the undergraduate. Even for the latter, however, 
will have importance, for will show that one more the 
major complications anaesthesia explainable and 


No. 11: Handling and Care 
the Patient 


made Realist Film Unit, owned mm. 
sound, 940 ft. [280 m.] mm. sound, 2340 ft. [700 m.] black 
and white minutes. 

How reassure the patient undergoing anaesthetic, and 
how look after him until regains consciousness. This film 
contains wealth information, and must seen many times 
fully appreciated. two parts, the first itemizing all 
the simple errors which can impair the smooth course anaes- 
thesia and make ordeal the indifference 
attendants, unnecessary noise, faulty apparatus—all are shown, 
and once seen can guarded against the future. The second 
part shows the course ideal anaesthesia: the patient 
reassured many little ways and falls peacefully asleep. The 
method positioning patient the table, the need for main- 
taining warmth, care the eyes, and maintenance free 
airway are shown, with few unusual causes embarrassment, 
such leaning the chest retracting the liver unnecessarily 
hard. observed while taking the patient back 
the wardare followed details necessary attention until 
consciousness returns, the prevention inhalation blood 
vomit being given special attention. This excellent film, 
which shows the importance treating patient person and 
students, theatre porters and anaesthetists. B.S. 


structure and weight of the anterior lobe of the pituitary ; (v) a general view of 
the gonadal hormones ; (vi) androgens ; (vii) the action of androgen on the 
reproductive organs before their complete differentiation ; (viii) the action of 
androgen on the reproductive organs after their complete differentiation ; 
(ix) the action of androgen on the accessory generative organs ; (x) the action 
of androgen on tissues and organs other than those already dealt with ; (xi) 
oestrogens ; (xii) the action of oestrogen on the embryonic gonads and Miillerian 
and Wolffian systems ; (xiii) the action of oestrogen on the anterior lobe of the 
pituitary, and on the gonads after their differentiation ; (xiv-xvi) the action of 
oestrogen on the accessory genital organs after their differentiation, with a special 
reference to inguinal hernia; (xvii) the effects of oestrogen on the mamma ; 
(xviii) factors in the causation of mammary cancer ; (xix) the effects of oestrogen 
on connective tissues and skin ; (xx) the actions of oestrogen on organs other 
than those considered in earlier chapters ; (xxi-xxii) progestins ; (xxiii) sex 
hormones of the adrenal cortex. Appendix : abbreviations; synonyms. 
References. Glossary. Index. 
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almost twenty years since was first isolated 
the crystalline state. Since that exciting time extensive chemical 
studies have resulted the determination the chemical struc- 
tures the oestrogens, androgens and progesterone, the partial 
synthesis steroid sex hormones, the discovery the synthetic 
oestrogens and the total synthesis 
oestrogen. Conditions have thus for some years been favourable 
for exhaustive and definitive studies the biological properties 
the pure hormones made available the skill the organic 
chemist. The rapid opening this field has naturally stimu- 
lated chemical and biological studies the trophic sex hormones 
the anterior pituitary and body fluids, which, because their 
protein nature, present harder problem the chemist and 
perhaps for that very reason challenge multiplicity biological 
studies. result all this research activity during the years 
immediately preceding the war, may expect now that peace 
has been restored, something the nature steady flow 
monographs and treatises dealing with this branch endo- 
crinology. The first appear the present book Dr. Burrows. 


The scope and complexity science now such that 
virtually impossible for one man venture authoritatively, 
any level higher than student’s text, outside his own specialized 
branch any given field hence this the era the co-operative 
treatise. Dr. Burrows therefore commended for his 
courage, not for his discretion, attempting himself task 
which nowadays would appal anyone but Abderhalden 
Oppenheimer. Until new International Standard becomes 
available, any book attempting deal detail with the sex 
hormones must stand comparison with Allen’s Sex and internal 
secretions, which each aspect the subject was entrusted 
specialist acknowledged standing. must said that 
judged this standard much Dr. Burrows’ book fails 
convey the reader that sense authority which has the 
right expect work this nature. Facts plenty there 
are, but one often feels that the best selection has not been made 
and the authoritative interpretation necessary guide the 
reader through the complications modern sex endocrinology 
mostly lacking. This does not, course, apply the section 
dealing with cancer, which Dr. Burrows well-known 
expert. 


reading the book one forcibly reminded the prevailing 
sad state confusion regards much the terminology use 
this field the present time. evident lamentable 
lack international co-operation which might well taken 
hand Unesco. Dr. Burrows commended for eschewing 
the truly hideous Greek terms recently introduced Van Dyke 
respect the pituitary gonadotrophins, but would have 
been well advised not add the existing chaos replacing 
the temporarily convenient modification his 
own. The way uses the existing terms mammotrophin 
and and his new term galactogen more likely 
confuse the non-specialist reader than enlighten him. 
Moreover, there seems little justification for using obsolete 
terms like oestrin and progestin more less interchange- 
ably with their modern equivalents, nor for vacillating between 
and and between and 
Reproductive physiologists will joined the 
feminine half the human race protest his use page 
328 the adjective oestrous respect the ovarian cycle 
woman. 


When these criticisms have been made can said that 
Dr. Burrows has nevertheless accomplished something feat 
compiling such considerable digest not readily digestible 
literature. Even the sophisticated endocrinologist will find 
useful source well-documented information, though the 
quoted experiments are often described unnecessary detail— 
for instance, would have been better from many points view 
draw the veil discretion over the macabre details one 
the experiments described page 53. Specialists are quite 
likely find few references, dealing with their own particular 
branches, which are new them. The complete absence 
illustrations perhaps surprising book this nature, and 
the glossary may said that should have been made 
comprehensive omitted altogether. One entry frankly 
misleading describes pitocin pressor hormone, whereas 
this preparation primarily standardized for oxytocic activity. 
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616.314-089.28 


DENTAL SURGERY 


. 
855 Resins Dentistry 
John EDITION. OXFORD, BLACKWELL SCIEN 
PUBLICATIONS LTD., 1945. vii 144 PAGES 
22x i4em. 12s. 6d. (40-625) 


(i) History of plastics in dentistry ; (ii) composition and manufacture of acrylic 
resins (iii-iv) properties acrylic resins manipulation models, waxing 
up, flasks, flasking, mixing, applying separating media, packing, deflasking, filing 
and polishing ; (vii) repairs : cracked teeth ; (viii) acrylic teeth ; (ix) all-acrylic 
immediate dentures (x) acrylic inlays, crowns, and bridges (xi) other 
prostheses. Appendices. Index. 

those unfamiliar with wartime developments the use 
plastics for dental purposes, this book will serve useful purpose 
The first chapter briefly reviews the materials that were intro 
duced the period 1924-44, but subsequent chapters deal 
with the so-called acrylic resins—the polymerized form methy 
methacrylate. The composition, manufacture 
the resin are dealt with. 

useful comparison made existing commercial acrylic 
resins with dental rubbers from the laboratory standpoint 
was well shown with the earlier vinyl resins, 
evidence alone apt inconclusive. The author, fo: 
example, states that processing resins the vulcanizer unde: 
pressure softens them considerably, but clinical evidence doe: 
not support this contention. 

the chapters manipulation, the usual flasking procedure 
are dealt with, followed the preparation the acrylic dough, 
use separator and packing the dough. The suggestion 
tin filings for weighting lower dentures would seem ill-advised. 
because the risk drift the outer surface the 
during closure and curing. the author says, weight alone 
will never solve the problem lower-denture stability. 

The reader will find sound comment the two common 
problems raised bite and cracked teeth. chapter acrylic 
teeth discusses the subject with adequate detail and followed 
one all-acrylic immediate dentures. short paragraph 
the end the latter chapter relining fails comment 
upon the wide use America and lesser extent Great 
Britain immediate relining technique employing 
polymerized mass acrylic resin the denture the impression 
material. These self-hardening lining materials have been the 
subject very critical comments American investigators. 

chapter acrylic inlays, crowns and bridges follows, and 
the last chapter deals with other acrylic prostheses. Here 
author’s comment part uncritical, and that extent one 
left some doubt the actual extent his experience. 


THERAPEUTICS 
856 ABC Medical Treatment 615 


Noble HUMPHREY MILFORD, OXFORD 
UNIVERSITY PRESS, 206 PAGES. 12cm. 10s. 6d. 


The purpose this small book provide brief account 
the treatment the more common medical ailments. 
gynaecological, dermatological and other specialized 
have been excluded. The subject matter has been arranged 
alphabetical order for ease reference and number 
symptoms (e.g. pain, insomnia) have been included 
repetition dealing with the individual diseases. 

The book primarily intended for the general practition: 
who wishes make quick reference the essentials 
ment, and more space has therefore been devoted the 
commonly dealt with general practice. attempt has 
made include measures treatment which are not 
accepted value. essential feature the book the 
diet sheets, constructed Miss Rose Simmonds, from whi. 
selection has been made and incorporated with the gene: 
text, which the suitable diet merely referred its numb 


MEDICINE AND MAMMON 


857 Medical Practices 


Ramsay LONDON, LEWIS CO. LTD., PAC 
16-5 x 10-5cm. 5s. [£0-25] 

(i) Introduction ; (ii) practice ; (iii) house ; (iv) purchase price ; (v) finan 
(vi) vendors’ accounts ; (vii) budget ; (viii) introductory period ; (ix) spe. +! 
sources of income; (x) accounts ; (xi income tax; (xii) panel: (xiii de! 's 
and debt collecting. 
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This book, the title which somewhat cryptic not mis- 
leading, deals with the business side medical 
author chartered accountant who has had considerable 
experience investigating general medical practice 
financial point view. Apart from purely financial questions, 
the book deals briefly with the advantages and disadvantages 
different types practice, with professional etiquette and with 
various problems which confront the beginner. The advice given 
sound enough the main, but the author not always 
sure ground and some his statements are more amusing than 
instructive. the chapter Special sources income 
are told that Since King Edward VII had his appendix out 
appendixectonomy has been fashionable and certain cases 
and that circumcision small operation carried 
out both among Jews and Gentiles, which quite remunerative 
The chapters accounts and income tax are clear but very 
brief, and these sections, which the author writes one 
having authority, could well have been expanded. The author 
himself states that might have been advisable defer the 
writing this book until the Government proposals for the 
National Health Service have matured. the time going 
press seems certain that private medical practice will 
considerably affected and that all much this book will 
outmoded. 


NURSING 


858 Aids Orthopaedics for Nurses 617.3 


Bertha LONDON, BAILLIERE. TINDALL AND COX, 1945, 


(i) Introduction (joints, splints, measurements required for the instrumert 
maker); (ii) diseases of the nervous system ; (iii) tuberculosis of bones and 
joints ; (iv) congenital and acquired deformities ; (v) rickets ; (vi) diseases of 
bones and joints; (vii) injuries to bones and joints ; (viii) physiotherapy ; 
(ix) plaster technique. 


This addition the Nurses’ Aids series covers the syllabus for 
the final orthopaedic examination the General Nursing 
Council and provides concise textbook for the student engaged 
orthopaedic nursing. The book will also serve useful 
work reference for the general nurse. Miss Margaret Dolesio 
contributes chapter physiotherapy, and there are appendices 
dealing with the iron lung, with the preparation patients for 
operation, and with operating theatre technique. There also 
glossary terms common use orthopaedic surgery. 
There are few misspellings personal names, such Bohler 
(Bohler) and Lambrinuidi the name Denis 
Browne given correctly text but entered under Dennis 
the index the index refers Bankhart’s wedge, page 111, 
but the correct reference 112, where the name correctly 
spelt Bankart. the section torticollis (page 176) affected 
should These are minor blemishes worthy 
addition this useful series. The author sister tutor the 
Royal National Orthopaedic Hospital and examiner the 
General Nursing Council and other bodies. 


MEDICAL HISTORY 
617-089.5(09) 


859 Ancient Anodynes primitive anaesthesia and allied 
conditions 


WILLIAM HEINEMANN (MEDICAL BOOKS) 
LTD., 1946. 187 PAGES. [£1-05] 


(i) Introductory ; (ii) anaesthesia by physical means; (iii) psychological 
anaesthesia ; (iv) inhalation ; (v) anaesthesia by known drugs ; (vi) unnamed and 
various drugs : (vii) local anaesthesia ; (viii) anaesthesia in different countries ; 
(ix) modern anaesthesia ; (x) conclusion. References. Index. 

[See BMB 846 for review. ] 
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NEW EDITIONS 


616(02) 
860 Textbook the Practice Medicine 


22x14cm. {2 2s. [£2:1] 


(i) Infection, immunity, the filtrable viruses, bacteriophage, penicillin ; 
(ii) general infectious diseases ; (iii) diseases due to metazoa ; (iv) diseases due 
to physical and chemical agents ; (v) diseases of metabolism ; (vi) deficiency 
diseases ; (vii) diseases of the endocrine glands ; (viii) diseases of the digestive 
system ; (ix) diseases of the blood ; (x) diseases of the spleen and the reticulo- 
endothelial system ; (xi) diseases of the lymphatic system ; (xii) diseases of the 
circulatory system ; (xiii) vasomotor neuroses (angio-neuroses) ; (xiv) diseases 
of the respiratory system ; (xv) diseases of the kidneys ; (xvi) diseases of the 
joints and inflammatory diseases of the fibrous tissues and muscles: (xvii) 
diseases of the skeleton ; (xviii) diseases of the skin ; (xix) diseases of the nervous 
system ; (xx) psychological medicine. 


Affectionately known the student’s this work has 
come recognized the standard English textbook 
medicine. Drawing his contributors from the London teaching 
hospitals, the editor has produced book that can justly claim 
representative the best traditions the London school 
medicine. The death Sir Arthur Hurst deprived the book 
one its most outstanding contributors, but fortunately 
had revised the greater part his section before his death. 
The process revision has been completed Professor 
Witts. The only other change personnel the section 
neurology, which for this edition has been revised Dr. Purdon 
Martin and Dr. St. Elkington, who thus maintain the close 
association this section with the National Hospital for Nervous 
Diseases. 

While London has every reason proud this work, 
there room for complacency. our American colleagues 
are fond pointing out, time marches and this book 
maintain its position the medical hierarchy, much more 
care must devoted the preparation the next edition. 
view the difficulties under which the present edition has 
been produced, the editor and his contributors are deserving 
congratulation, but they must realize that one can afford 
rest his laurels. the first place, they must decide whether 
they are writing textbook encyclopaedia. Too often 
the difficult process selection replaced mere catalogue 
diseases, some which have place all textbook 
medicine for instance, the section diseases the blood- 
vessels contains subsections such entirely pathological entities 
diffuse hyperplastic sclerosis, medial sclerosis, 
and fatty degeneration the media. Even suggest that these 
are clinical entities that have special symptoms, definite prog- 
nosis and definite form treatment merely intellectual 
obscurantism. 

The question what specialities should incorporated 
such textbook this also requires careful thought. Many, 
for instance, would feel that there good reason for including 
special section dermatology, and that the space devoted 
this might more profitably employed. There are many 
first-class textbooks dermatology that such section 
textbook medicine redundant. One the great defects 
this book has always been the absence adequate illustrations. 
has been well said that one good illustration worth page 
script, and these days, when the educational value the 
graphic art being increasingly emphasized, disappointing 
find little, any, advance this respect the present 
edition. 

Finally—and this fault that appears inherent 
textbooks genus—the old and discarded has not been pruned 
sufficiently. distressing, for instance, find pulv. jalp co. 
still recommended the initial treatment acute nephritis, 
while calomel still included the treatment pneumonia. 
similar reluctance depart from the old purging habits 
also shown the treatment diabetes mellitus. While recent 
shock that the reader finds sulphapyridine recommended the 
drug choice the treatment lobar pneumonia. Similarly, 
mention made the sulphonamides the prevention 
rheumatic fever. Indeed, prophylaxis this disease dismissed 
with reference tonsillectomy and appendicectomy. Again, 
care must taken standard textbook avoid discarding 
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treatment simply because something newer has been intro- 
duced, but there excuse for sentences such this: 
Novasurol far the most toxic this group diuretics, 
and its use has been abandoned favour other preparations 
which are safer and little all inferior Then, 

These criticisms must not taken detracting from the 
value the book. Rather are they evidence the respect 
which itis held the reviewer, that has considered worth 
while give such detailed criticism. guide the practice 
medicine, this work can safely commended both student 
and practitioner. The detailed index occupies 100 pages the 
book, and necessary appendix volume containing 
great amount varied information. 


616-002.5 
861 Manual Tuberculosis: Clinical and 
Administrative 


Ashworth Underwood. THIRD EDITION. EDINBURGH, 
LIVINGSTONE LTD., 524 PAGES; ILLUSTRATIONS. 
15s. 


(i) The seed, the soil, and the sowing ; (i) the reaction of the body ; (iii) the 
evolution of pulmonary tuberculosis ; (iv) allergy and immunity in tuberculosis ; 
{v) pulmonary tuberculosis—symptoms and signs ; (vi) x-rays and their use in 
tuberculosis ; (vii) the course and complications of pulmonary tuberculosis ; 
(viii) the institutional treatment of pulmonary tuberculosis ; (ix) management 
of patients in institutional treatment ; (x) the mental aspects in tuberculosis ; 
(xi) the medical treatment of pulmonary tuberculosis ; (xii) collapse therapy ; 
operative methods in diagnosis and treatment ; (xiii) tuberculosis in children ; 
(xiv) tuberculosis of bones and joints ; (xv) light treatment in tuberculosis : 
(xvi) laboratory methods ; (xvii) the domiciliary management of tuberculosis ; 
(xviii) disinfection and disinfectants ; (xix) the post-sanatorium régime : instruc- 
tions to the patient; (xx) the tuberculosis dispensary ; (xxi) administrative 
measures ; (xxii) the epidemiology of tuberculosis ; (xxiii) tuberculosis and 
social medicine ; (xxiv) tuberculosis and war. Glossary. Recommendations 
for further study. Index. 


There are not many books recent date English 
tuberculosis, and such works exist are practically all 
confined the pulmonary the non-pulmonary forms the 
disease, particular problems administration and control. 
The treatment any case tuberculosis nearly always demands 
action which far beyond the scope which the older physicians 
would have considered falling within their province, and any 
doctor who has deal with such patient should certainly know 
sufficient about the modern non-medical methods enable 
him guide the patient under the supervision the expert. 
strange that the present neither the student 
junior hospital general practice—could turn 
any single book with the feeling that would able 
obtain introduction the whole the tuberculosis problem, 
whether the pathological, the clinical, the social, the 
administrative aspects. 

Dr. Ashworth Underwood has now filled the breach 
eminently satisfactory manner. the third edition his well- 
known Manual, has rewritten the book almost entirely with 
this end present comprehensive account 
tuberculosis all its aspects, clinical, social and adminis- 
trative. this task has been entirely successful, and has 
provided textbook which unique its scope and the 
manner its presentation. Despite the wide field which 
covered, the book written simple and clear style which 
carries the reader along without effort, and, although 
Dr. Underwood writes essentially for the student and prac- 
titioner, there reason why the work should not great 
value lay administrators and nurses who are specializing 
tuberculosis work. 

After introductory chapters dealing with the tubercle 
methods infection, and pathological features, there are new 
chapters the evolution pulmonary tuberculosis allergy 
and immunity rays and their and the mental 
aspects tuberculosis. The clinical aspects pulmonary 
and non-pulmonary tuberculosis are dealt with attractive 
manner, and later the book there are other new chapters 
clinical laboratory methods; and social 
medicine and tuberculosis and war. The sections 
after-care and rehabilitation, administrative measures, and 
epidemiology are especially good, and there masterly exposi- 
tion the application maintenance allowances. glossary 
technical terms, though intended for lay tuberculosis workers, 
may studied with profit others. There well-selected 
bibliography and full index. 
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The general production the book does justice the high 
standard its contents. The illustrations, 
radiographs, are excellent. Dr. Underwood has produced 
book which model its kind, and which ought reac 
everyone engaged tuberculosis work. Though essen- 
exposition British practice, due note made 
important researches other countries. 


Medical Jurisprudence and Toxicology 340. 


STONE LTD., 1945. xii + 691 PAGES; 222 ILLUSTRATIONS (89 L 

(i) General Medical Council, malpraxis, legal procedure, and workmen 
compensation (ii) medical evidence (iii) identification (iv) the medico-lega 
aspects of death ; (v) death certification and cremation ; (vi) asphyxia ; (vii) deat! 
from lightning, electricity and burning (viii) death from starvation and neglec 
and from cold and exposure effects heat (ix) the medico-legal aspects 
wounds ; (x) examination of blood ; (xi) states of insensibility ; (xii) medico 
legal aspects of sexual functions and criminal abortion ; (xiii) infanticide or chilc 
murder (xiv) rape and carnal knowledge and other sexual crimes (xv) lunac 
in its medico-legal aspects ; (xvi) law relating to poisons ; (xvii) general actio: 
poisons, evidence and treatment poisoning (xviii) corrosive poisons 
(xix) metallic and some non-metallic poisons ; (xx) gaseous and certain volatil 
poisons and anaesthetics (xxi) the alcohols (xxii) hypnotics and antipyretics 
vegetable poisons (xxiv) additional poisons (xxv) food poisoning 
(xxvi) plant irritants, arrow poisons, stings and bites ; (xxvii) war gases and 
effects of blast. Appendix. Index. 

Glaister’s Medical jurisprudence and toxicology has long been 
established one the standard works its subject, and 
this new edition, which has been fully revised and 
up-to-date, will maintain its reputation. Considerable additions 
have been made the text, particularly the more purely legal 
side. The sections identification are extremely detailed and give 
much information unobtainable any other book intended 
primarily for the doctor. The number illustrations has been 
greatly increased, but the colour photographs, which are intro- 
duced for the first time, leave room for improvement. this 
edition the names authors have been added the references 
the ends the chapters, but would make for even greater 
ease reference these lists were arranged according one 
the more modern systems which the authors’ names are 
given first place the entry. 


340.6 
863 Synopsis Forensic Medicine and 
Toxicology 
Caryl Thomas. SECOND BRISTOL, JOHN 
WRIGHT AND SONS LTD., 179 PAGES. 


(i) Legal position and responsibilities of the medical man ; (ii) medical evidence 
(iii) signs of death and phenomena which follow death ; (iv) medico-legal aspect 
of identification, examination of the dead, exhumation and embalming ; (v) modes 
of dying ; (vi-vii) death from special causes : (viii) examinat.on and recognition 
of blood stains; (ix) sexual matters and pregnancy; (x) abortion, birth. 
infanticide, stillbirth ; (xi) insanity, mental deficiency, drunkenness in its lega' 
relations ; (xii) insurance; (xiii) toxicology ; (xiv) corrosive and irritan 
poisons ; (xv) narcotic and other poisons. 

this synopsis the extensive subjects forensic 
and toxicology have been considered from the point view 
the general medical practitioner, but the book 
complete and marvel compression. 


Tropics 


TINDALL & COX, 1945. xiv — 219 PAGES; 35 ILLUSTRATION 
cm. 4s. [£0-2] 


(i) The general principles of medical diseases ; (ii) the common signs of medic« 
diseases ; (iii) the general principles of surgical diseases ; (iv) common surgicu 
diseases ; (v) special varieties of inflammation ; (vi) special surgical diseases 
(vii) general fevers ; (viii) fever due to local inflammation ; (ix) diseases of th 
digestive (x) special medical diseases (xi) venereal and other specia 
diseases ; (xii) diets and malnutrition. Index. 

This little book one the series Medical manuals 
Africans and written for the instruction native nurse: 
dispensers and health orderlies. The author has had 
experience practice and teaching Kenya and Uganda 
has succeeded his avowed aim conveying whath 
considers the basic knowledge medicine and surger 
which must acquired order for nursing become 
this edition, which contains new chapter Diets an: 
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Nutrition, the book admirably designed serve the purpose 
for which was written. 


616.8 (02) 
Diseases the Nervous System Described for 
Practitioners and Students 


LIVINGSTONE LTD., 1945. xvi+ 360 PAGES; 51 ILLUSTRATIONS. 
22x14cm. 15s. [£0-75] 


(i) Introduction: non-anatomical factors in diagnosis ; (ii) anatomical or 
ocalizing factors in diagnosis ; (iii) space-occupying lesions within the skull : 
umour, haematoma, abscess ; (iv) vascular disorders of the brain ; (v) epilepsy : 
diopathic and symptomatic ; (vi) migraine (paroxysmal headache) ; (vii) acute 
nfections of the nervous system: (viii) syphilis of the nervous system; (ix) 
lisseminated sclerosis (multiple sclerosis); (x) paralysis agitans (Parkinson’s 
lisease) ; (xi) rheumatic chorea (Sydenham’s chorea) ; (xii) injuries of the brain : 
oncussion and contusion ; (xiii) compression and injuries to the spinal cord ; 
xiv) subacute combined degeneration of the spinal cord; (xv) the heredo- 
amilial ataxies : Friedreich’s disease ; (xvi) muscular atrophies ; (xvii) myas- 
henia gravis; (xviii) multiple peripheral neuritis (polyneuritis); (xix) lead 
yoisoning of the nervous system ; (xx) common affections of the cranial nerves ; 
xxi) sciatica and brachial neuritis; (xxii) affections of the spinal nerves : 
xxiii) some common nervous affections of infancy and childhood ; (xxiv) bromide 
ntoxication ; (xxv) some general observations upon the treatment of nervous 
liseases ; (xxvi) torticollis and the tics ; (xxvii) occupational cramps ; (xxviii) the 
ysychoneuroses ; (xxix) a simple scheme of examination of the nervous system. 
ndex. 

The fact that this book has reached fourth edition within 
ive years its first publication sufficient indication its 

‘practical textbook based upon the author’s long experience 
and teaching and its success well deserved. this 
the chapters peripheral nerve lesions, herpes zoster, 
rib, sciatica and protrusion the intervertebral disc 


been rewritten, and new sections the aetiology 


disorders and psychosomatic illness have been 
The radiograms and other illustrations are excellent, 
there are several errors the references them the text. 


BOOKS 


prices quoted are those which obtain within the 


one two cases the page references the have not been 
correctly altered conformity with the revised text, and 
syndrome has been entered syndrome. 
(For review previous edition see BMB 344/12.) 


866 Surgical Nursing and After-Treatment 


Rutherford Darling. NINTH EDITION. LONDON, 


CHURCHILL LTD., 1946. 694 PAGES; 211 ILLUSTRATIONS. 


Section I ; General Surgical Nursing. (i) Bacteriology, infection, inflamma- 
tion, suppuration and rigors; (ii) immunity and new growths ; (iii) septic 
infection—local, general and regional ; (iv) ulceration, bedsores and gangrene ; 
(v) tetanus, gonorrhoea and syphilis ; (vi) tuberculosis, anthrax, snake-bite and 
burns and scalds; (vii) wounds—varieties, complications and treatment ; 
(viii) surgical technique ; (ix) ligatures, surgical needles, lotions, powders and 
drainage materials ; (x) the operating theatre ; (xi) operations in private practice ; 
(xii) instruments required for surgical operations ; (xiii) after-treatment otf 
operations, immediate and remote ; (xiv) haemorrhage ; (xv) shock, syncope, 
collapse, concussion and cerebral irritation ; (xvi) splints, casings and extension 
apparatus ; (xvii) fractures, dislocations and sprains ; (xviii) surgical nursing 
operations ; (xix) bandaging—principles of bandaging, special bandages—slings. 
Section If: Regional Surgical Nursing. (xx) operations on the head ; (xxi) 
tracheotomy, intubation, asphyxia and drowning ; (xxii) neck and chest opera- 
tions : (xxiii) operations on the abdomen ; (xxiv) operations on the stomach and 
intestines ; (xxv) operations on the biliary passages, appendix and hernia ; 
(xxvi) operations on the rectum; (xxvii) the urine; (xxviii) genito-urinary 
operations ; (xxix) gynaecological operations ; (xxx) eye operations ; (xxxi) ear, 
nose and throat operations ; (xxxii) affections of the spine ; (xxxiii) operations 
on the extremities ; (xxxiv) massage and movements; (xxxv) operations on 
diabetic patients ; (xxxvi) collection of pathological specimens ; (xxxvii) prepara- 
tion for radiological examination and radium therapy. Appendix. 


This valuable textbook and reference book has already proved 
its worth not only members the nursing profession but also 
medical students concerned with the care patients the 
surgical ward. The ninth edition has been thoroughly revised 
and brought date, and includes number practical 
suggestions born the author’s own recent experiences 
surgical patient. 


United Kingdom. Editors overseas medical 


journals who wish review publications which notices appear are invited apply the Editor 


for review copies, which few are sometimes available. Orders for any 
mentioned may sent the Editor 


Publications may referred the numbers given the left each item, e.g. Book 186. 
should noted that supplies all publications are limited and there can certainty that 
publications ordered requested for review will are classified accord- 
ing the Universal Decimal Classification and the classification number each publication 


CORRIGENDA 


Vol. No. 


given the 


BMB 726/1, for Davy had (in 1799) discovered nitrous oxide, read Davy had 
(in 1799) discovered the anaesthetic property nitrous oxide. 


BMB 728/1, line values read valves. 


Vol. No. 9-10 


BMB 794/18: the review Tratamiento pre postoperatorio, for proteinaemia read 


hypoproteinaemia. 


Vol. No. 


vol. no. the Bulletin several misplacings type occurred, especially page 
after the page proofs had been passed for press. Among such misprints, the following 


should noted 


Page 13, col. line 33: for alpha radiation 

read alpha 
Page 16, col. line for 400 ions read 400 
Page 20, col. line for hemi, read hemi- 


Page 20, col. line for Muller- read Muller, 
Page 41, col. line for read FIG. 
Page 41, col. line for Mliler read Miller 
Page 74, col. for read 815 


i 
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activity. (F. H. S. Curd, D. G. Davey & F. L. Rose) 208-216 

Studies on synthetic antimalarial drugs. XI. An investigation of the therapeutic 
action of 4430 on benign and malignant tertian malaria. (A. R. D. Adams, 
R. H. Townshend & J. D. King) 217-219 

Studies on synthetic antimalarial drugs. XII. Determination of N,-p-chloro- 
phenyl-N,-methyl-N,-isopropylbiguanid (4430) and N,-p-chlorophenyl-N,- 
isopropylbiguanide (paludrine) : a preliminary report. (A. Spinks & M. M. 
Tottey) 220-224 

Studies on synthetic antimalarial drugs. XIII. Results of a preliminary investi- 
gation of the therapeutic action of 4888 (paludrine) on acute attacks of benign 
tertian malaria. (A. R. D. Adams, B. G. Maegraith, J. D. King, R. H. 
Townshend, T. H. Davey & R. E. Havard) 225-231 

Studies on synthetic antimalarial drugs. XIV. Results of a preliminary investi- 
gation of the therapeutic action of 4888 (paludrine) on acute attacks of malignant 
tertian malaria. (B. G. Maegraith, A. R. D. Adams, J. D. King, R. H. 
Townshend, R. H. Davey & R. E. Havard) 232-236 


(F. H. S, Curd, 


Archives Disease Childhood 
December 1945 


Infection in infancy. (R. Cruickshank) 145-150 

The clinical material of health in paediatrics : where to get it, and how to use it. 
(C. McNeil) 151-154 

The nature of Still’s disease : with report of a case. (F. A. Langley) 155-159 

Decrease of serum cholesterol ester in haemolytic disease of the newborn. 
(A. Rothe-Meyer & E. M. Hickmans) 160-165 

Oussmpelitia of the jaws in infancy treated with penicillin. (N. M. Jacoby & 
L. Sagorin) 166-168 

The measurement of the nutritional level of thiamin in children by the estimation 
of the urinary excretion. (E. C. Allibone & E. Finch) 169-175 

Idiopathic muscular hypertrophy of oesophagus, pylorus, duodenum and 
jejunum in a young girl. (K. J. Guthrie) 176-178 

Cystic fibrosis of the pancreas. (W. D. Henderson) 179-181 


Biochemical Journal 
Partial Index 


1945 


Observations on the microbiological determination of 
(E. A. M. Bradford & H. Coke) 379-385 ; 
Rennet hysteresis and the calcium phosphate of milk. 


riboflavin in blood 


(G. T. Pyne) 385-390 


Interfering substances in the Roe and Kuether method for the determination of 


ascorbic acid. (J. R. Penney & S. S. Zilva) 392-397 

The effect of mycophenolic acid on the growth of Staphylococcus aureus in heart 
broth. (E. P. Abraham) 398-408 

Metabolism of acetoacetate in animal tissues. 1. (H. A. Krebs & L. V. 
Eggleston) 408-419 

The effect of various chemical and physical agents on the dehydrogenating 
enzymes of Eberthella typhosa. (K. Guggenheim) 419-423 

Nomograms for manometer constants. (M. Dixon) 427-434 

The conditions controlling the production of hyaluronidase by micro-organisms 
grown in simplified media. (H. J. Rogers) 435-443 

The linkage of glutamine in proteins. (F. Haurowitz & M. Tunca) 443-445 

Acute porphyria: some properties of porphobilinogen. (F. T. G. Prunty) 
46-451 


Studies on the metabolism of semen. I. General aspects, occurrence and distri- 
bution of cytochrome, certain enzymes and coenzymes. (T. Mann) 451-458 
Studies on the metabolism of semen. Il, Glycolysis in spermatozoa. (T. Mann) 


458-465 
(E. J. King & 


Phosphoric esters of the pancreas : 
M. Aloisi) 470-473 ' 

The action of magnesium and calcium on the enzymic breakdown of certain 
adenine compounds. (H. B. Stoner & H. N. Green) 474-478 

Substrate specificity of amine oxidases. (H. Blaschko & R. Duthie) 478-481 
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water. Application to the separation of amino-acids by adsorption on 
Ag,S. (G. C. M. Hamoir) 485-490 

An artificial standard for use in the estimation of haemoglobin. (Q. H. Gibson & 
D. C. Harrison) 490-497 

The chemical estimation of vitamin E in vegetable oils. 
498-507 


choline glycerophosphate. 


(J. Tosi¢é & T. Moore) 


Turbidimetric determination of 


Colorimetric determination of 
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The free amino groups of insulin. (F. Sanger) 507-Si5- 
Growth and diabetes in normal animals treated with pituitary (anterior lobe) 
diabetogenic extract. (F.G. Young) 515-536 
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1945 


The “ discharging lesion ’’ in neurology. (J. P. Martin) 167-187 

A case of topographical disorientation associated with a unilateral cerebral 
lesion. (A. Paterson & O. L. Zangwill) 188-212 

Folie 4 deux in uniovular twins reared apart. (W. H. Craike & E. Slater) 213-221 

The seas of the human lateral geniculate body. (E. R. A. Cooper) 


222 
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British Dental Journal 


bee ere of 1,000 jaw fractures. (P. Clarkson, T. H. H. Wilson & R.S. Lawrie) 
107-115 
Some evidence of a wartime reduction of _the caries incidence in children. 


(D. H. Oliver) 115-118 
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Orthodontics for the masses. (R. H. McKeag) 149-154 
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Dental education and research (the Teviot report). 
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190-192 
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199-2 
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(I. C. Fraser & A. A. B. Scott) 
(T. G. W. Parry & G. C. Laszlo) 
1941-1944, Royal Hospital, 
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e role of the kidney in acute and chronic hypertension followi 
constriction in the rabbit. (G. W. Pickering) 229-247 einai 

Heart failure and bone blood flow in osteitis deformans. 
S. Howarth & J. McMichael) 249-260 

Congenital tricuspid stenosis. (T. Lewis) 261-273 

Angina pectoris and tobacco. (G. W. Pickering & P. H. Sanderson) 275-288 


(O. 


tk 
4 


Dental Record 
March 1946 
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Increasing incidence of pulmonary tuberculosis in children in Glasgow. 
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Aspects of the treatment of subtertian malaria. (A. G. Toomey) 32-38 

Naval repeat offenders : one aspect of psychiatric review. (A. D. Latham) 38-41 

Notes on Kilindini. (J. Wylie) 41-44 

— diverticulum : incarceration in an inguinal hernia. (J. A. Shepherd) 
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The venom of the rhinoceros viper Bitis nasicornis (Shaw). R. Kirk & N. L. 
Corkill) 9-14 

Pyrexia associated with tick-bite. (K. V. Earle) 14-15 
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Spinal anaesthesia : variations in dosage required. (A. R. Hunter) 380-381 

Achalasia of oesophagus following depressed fracture of base of skull. (J. J. 
Fleminger & M. C. Smith) 381-383 

Health centres of to-day. I. Finsbury. (A. B. Stewart). Il. Peckham: the 
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Famine and malnutrition in Europe. (J. Drummond) 512-513 
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One-shot treatment of acute gonorrhoea with penicillin: review of 617 male 
cases. (T. R. Lloyd Jones, E. M. Donaldson & S. J. Allen) 526-529 
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Treatment of open fractures of the femoral diaphysis. (A. Albeniz) 605-608 


Mechanical excitability of regenerating nerve-fibres. (J. Konorski & L. Lubinska) 
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Some domestic uses of D.D.T. (C. P. Hay) 129-130 
Mental deficiency in the past. Hl. (G. A. Auden) 131-132 
Diphtheria. (S. Mellings) 132-133 

Famine conditions and epidemic risks. (J. Drummond) 133 


13/4/46 
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The treatment of chronic diseases of the chest by homoeopathy. (P. G. Quinton) 
190-193 
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Modern treatment in general practice. !2. Penicillin treatment in surgical 
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The Heritage Craft School. (J. R. Griftitlr) 240-244 
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Modern treatment in general practice. 13. War-time developments of anues- 
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Modern treatment in general practice. 14. Management of the child with 
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A case of cysticercosis calcificans : an investigation and discussion. (A. R. H 
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Hypochlorites in milk. (W. A. Lethem) 38 
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1945. 38-40 
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C. M. Smith) 41-43 
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(S. B. Dimson & R. B. McMartin) 25-46 
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Heterogeneity of strains of polymorphic trypanosomes : 
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its relation to natura 


Portugal Street, London, W.C.2 


Cate 
¥ 
7 
q 
ink 
: 
# 
= ' 
4 


